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CELLULAR life may be quite independent of organic or somatic 
life, and under favorable conditions tissue cells may retain their 
viability long after being detached from the living organism. 
The duration of this cellular life depends largely upon the means 
of preservation of the detached parts, or, in the case of organic 
death, the preservation of the whole cadaver, and also the amount 
of disintegration from the cause of death. It is on account of this 
phenomenon that detached portions of living tissue can be success- 
fully transplanted. The higher the specialization of the cell the 
less marked are its resisting and proliferating powers. This is 
especially well illustrated in the case of tissue grafts. The lower 
order of tissues, which need less nutrition, continue to live for days 
on their own substance which is contained in the serum that per- 
meates them; but the more highly specialized ones are liable to 
necrose in a short time unless nourished by a blood circulation. 

The most favorable tissues for grafting purposes are the simpler 
connective tissues, such as bone, fat, fascia, ete. Muscles and 
nerves are most unfavorable. Autogenous grafts, or those derived 
from the same individual into which they are engrafted, are by 
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far the most trustworthy. The fluids and tissues of every individual 

rary in degree from those of every other, and while this incom- 
patibility may be slight, it is sufficient cause for using, whenever 
feasible, the individual’s own tissue for the repair of his defects. 

With primary union and in the absence of infection, autogenous 
bone grafts, properly contacted, are always successful, and even 
infection does not necessarily indicate failure. The exact knowledge 
of the histological role which the bone graft plays is fortunately 
immaterial to its clinical usefulness, whether it serves as an osteo- 
conductive scaffold or as an active osteogenetic force. The ex- 
tensive experiments and histological studies of Ollier, Macewen, 
Frangenheim, Cotton and Loder, McWilliams, Phemister, and the 
author have proved the viability and osteogenesis of the grafts 
when inserted by the proper technique. 

Homoplastic grafts are those which are derived from another 
individual of the same species, and when composed of the lower 
order of tissues, such as bone or facia, they may be employed 
successfully, but not with the same certainty as autogenous grafts; 
when they consist of the more highly specialized tissues, they result 
in failures. Homoplastic grafts are often difficult to obtain, and 
there always exists the danger of transmitting disease from the 
donor to the host even when the greatest care has been exercised. 

Heteroplastic grafts are those which are obtained from an indi- 
vidual of another species. Living grafts from different species 
usually die when implanted into man or the higher animals. The 
graft in these cases acts more as a foreign body, and if there is 
infection it is liable to slough out immediately. In the event of 
no infection it either becomes encapsulated or disappears, and is 
slowly substituted by the proliferation and migration of the tissues 
in which it is embedded. This process may require months in the 
case of the bone graft, and thus it follows that the graft may be a 
success clinically, though histologically it undergoes partial or even 
complete absorption, or, in other words, it acts as an osteoconductive 
scaffold. 

There are certain fundamental rules which should always be 
observed in the transplantation of all tissues. These rules must be 
adhered to as closely in the animal as in the vegetable kingdom. 
The science of grafting in the plant kingdom is centuries old. The 
most important rule of the process of grafting in the vegetable 
kingdom is the contacting of the alburnum of the scion or graft 
(which in a way corresponds to the periosteum) to the alburnum 
of the stock, or the part grafted. The contacting of the correspond- 
ing histological layers is not so paramount in the grafting of bone 
as it is in vegetable life, but the importance of its observance is 
unquestionable. 

The more closely these rules are adhered to the greater will be 
the percentage of clinical successes. In the case of the bone trans- 
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plant, nature is confronted with the following problems: (1) the 
rapid establishment of cellular nutrition and blood supply, which is 
brought about by the extension of bloodvessels, by the cellular 
assimilation of the serum in which the graft is immersed; (2) the 
union of the graft to the contacted bones or fragments of bones by 
osteogenesis on the part of the graft or the recipient bone, or both; 
(3) the adaptation in form and increased strength of the graft 
to its mechanical requirements through the influence of Wolff’s law. 
If nature is to succeed in accomplishing these problems it is quite 
essential that both the graft and the recipient bone should be favor- 
able to cellular life and proliferation. The surgeon can do much 
to aid nature by minimizing the trauma to all the tissues involved, 
by avoiding cellular death through either bruising or comminuting 
with hand tools, or by frictional heat from motor-driven instruments; 
-by the avoidance of traumatism, thus guarding against necrosis 
of portions of the graft and lessening the danger of wound infection; 
by the proper protection and preservation of the graft bed and the 
graft itself from drying and possible infection; by wisely arranging 
his skin incision so that it will not come directly over a superficially 
placed transplant, as this lessens the danger of necrosis and infec- 
tion; by excising, if possible, extensive scars from the field of 
operation, as their poor blood supply is likely to interfere with the 
establishment of nutrition to the graft; by closely fitting and 
contacting bone surfaces, which should, whenever possible, include 
the accurate coaptation of periosteum of graft to periosteum of 
recipient bone, cortex to cortex, endosteum to endosteum, and 
marrow to marrow; by properly suturing muscle origins and inser- 
tions to the proper mechanical locations on grafts which replace 
skeletal bones or portions of them (this is important if muscle 
control is to be reéstablished); by securing sufficient hemostasis 
in the graft bed, with repeated applications of hot saline solu- 
tions, and by careful tying of bloodvessels (a hemostoma not 
only favors the development of infection but also interferes with the 
sarly nutrition of the transplant by the permeating serum; a small 
amount of blood clot, however, is desirable); by including in the 
graft the periosteum, endosteum, and marrow, which not only 
contain active osteogenetic elements, but on account of their loose 
structure are more favorable than compact bone to a rapid reéstab- 
lishment of the blood supply with the recipient tissues of the graft 
bed, from whence nourishment rapidly reaches the compact part 
of the graft through the numerous bloodvessels passing from these 
enveloping membranes into the compact bone. In other words a 
bone graft consisting of all its elements approaches more closely a 
complete physiological unit, which is obviously an advantage. 
Stéhr states in his text-book on Histology: “The bloodvessels 
of the bone, the marrow, and the periosteum are in the closest 
connection with one another and also with the surrounding struct- 
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ures. Small branches (not capillaries) of the numerous arteries 
and veins of the periosteum enter the Haversian and Volkman’s 


1.—A diagram illus- 
trating the method used 
most frequently in grafting 
fruit trees. It will be 
noted that it is an inlay 
graft and that the three 
elements of the graft or 
scion (namely, the bark, 
alburnum (sap) and wood) 
are closely coapted with 
their corresponding  ele- 
ments of the stock or re- 
cipient branch. This con- 
tact of individual tissue 
layers is most essential in 
tree grafting, and it is be- 
lieved to be analogous to 
bone or other animal 
tissue grafting. 


canals which on the inner surface of the bone 
are in communication with the bloodvessels 
of the marrow. The latter is supplied by 
the nutrient artery, which on its way through 
the compact substance gives off branches to 
the same, and in the marrow brakes up into 
a rich vascular network.” 

The bone contact should be of generous 
extent, and always to healthy vascular osteo- 
genetic bone—the more unfavorable the bone 
the greater should be the area of contact. 
Careful suturing as well as accurate coap- 
tation should be secured, when early use is- 
to be made of the part, in order to obtain 
the benefits of functional irritation. In 
many instances early bony union may be 
enhanced by the interposition of numerous 
small grafts or fragments of bone. These 
coalesce with each other, and also with 
graft and recipient bone. 

The ideal contact of these bone elements 
can only be secured by the employment 
of the inlay principle of procedure, which 
should always be carried out as carefully 
as circumstances permit. Examples of the 
various modifications of this principle are 
the inlay spinal graft for Pott’s disease, the 
bone graft wedge for the correction of de- 
formities, and the inlay for fresh and un- 
united fractures. 

Bone grafts have been successfully applied 
by other methods, but the following are 
some of the obvious advantages of the inlay 
method besides the approximation of corre- 
sponding bone elements of graft to recipient 
bone which this procedure makes possible. 
Its modifications meet practically all 
mechanical requirements; it is as applicable 
to fracture of the small bones of the fore- 
arm as of the tibia or femur; it controls the 
deformity of the foot as well as of spinal 
caries. Its inherent mechanics favor the 
fixation of the graft as well as the immobi- 


lization of the fragments into which it is inserted. Its technique is 


not difficult because it has to do with plane surfaces. 
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A thorough understanding of the modus operandi and theory of 
Wolff’s law is imperative. The influence of this law upon the 
success of bone-grafting procedures of all kinds cannot be too 
strongly emphasized. It not only influences the graft to proliferate 
and strengthen to an almost unlimited degree, if the new mechanical 
environment of the graft requires it, but this law also causes the 


Fic. 2.—Photomicrograph of section through the long axis of spinuous process 
of a dog with a cross-section of an autogenous ulnar graft (A, B, C) thoroughly 
united by new bone two months after the graft was inlaid into the split tips of three 
spinous processes. The analdgy to the technique of the tree graft (Fig. 1) is apparent. 
A careful microscopic study of this section has failed to disclose dead bone cells 
The corners of the graft are indicated by A, B, and C. D indicates base of spinous 
process. The author's surgical experience in over 250 cases, as well as a large amount 
of animal experimental work, has convinced him that the inlay method of insertion 
affords by all means the most favorable graft environment, as this and many other 
microscopic sections have proved. 


bone from which the graft was removed to be restored to its original 
strength. This same influence also causes internal reconstruction 
of not only the trabecule as the mechanical forces demand, but also 
of the general histological character of the bone, 7. e., cortical 
bone ultimately becomes spongy bone if implanted in or contacted 
with bone of that character, and vice versa. 
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A brief statement of Wolff’s law is as follows: “Every change in 
the form and position of the bones, or of their function, is followed 
by certain definite changes in their internal architecture, and by 
equally definite secondary alterations of their external conformation, 
in accordance with mechanical laws.” 

The external shape of the bone is the result of functional adapta- 
tion. The bone is strengthened and thickened at those points 
where most stress and pressure come upon it, and is weakened 
at the opposite points. Such transformations have the object of 
enabling the bones or grafts in their altered positions and relation- 
ships to meet the new and abnormally directed stress thrown upon 
them. 

Local or general hypertrophy of a graft may occur. 


A | 
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Fic. 3.—Skiagram of two grafts, each three inches long, inserted by the author 
for a tibial defect from the removal of two-thirds of its shaft for sarcoma. It was 
necessary to amputate the leg just four weeks after the insertion of the grafts, on 
account of the recurrence of the sarcoma, and in this short time the grafts had become 
firmly united (at C) by solid bone, although the diameters of the grafts both above 
and below the union remained the same as when implanted. These proliferating 
callus bone cells could have originated from no other source than the two graft ends, 
thus proving conclusively the active osteogenesis of these free grafts. The efficiency 
of the bone graft could not be better demonstrated than by this specimen. ° A, 
indicates where firm union has occurred between the upper graft and the upper 
remaining end of the tibia; B, where the lower graft has become united to the lower 
fragment of the tibia; C, indicates firm bony union between the two graft ends which 
were contacted in the centre of the leg far away from any possible source of new 
bone. 


Local hypertrophies may occur in consequence of increased 
strain upon certain parts of a graft, either directly or through 
muscle pull. 

Recognition and full appreciation of these important conclusions 
of Wolff constitute the foundation of the treatment of deformities 
and the application of grafts of all kinds. It is obvious that it is 
always advisable to allow the graft to functionate as early as possible 
by bearing mechanical stress within the limits of safety. This is 
highly favorable to osteogenesis, establishment of blood supply, 
and bony union. This functionating period should be preceded 
by the most efficient fixation of the parts grafted for an interval 
of not less than five weeks. 

Although not advisable, many liberties can be taken with the 


| 


ALBEE: THE USE OF THE BONE GRAFT IN SURGERY 319 


bone graft without interfering with its success. It has certain 
bacteria-resisting properties. 

The author’s experimental grafts were kept in normal salt solution 
for varying periods up to one week, with successful results following 
their implantation. In other cases, sepsis occurred immediately 
after insertion of the graft (experimental); nevertheless, parts of 
the grafts became united to recipient bone, while the rest of the 
implant sequestrated. 


THOIR 86°08) 


Fic. 4.—This is a skiagram of a case of loss of the lower one-third of the tibia 
one year before from osteomyelitis. The remaining periosteum attempted to reform 
the shaft and a small interrupted thread of bone can be seen. It, however, either 
became broken in two places or a complete bridge of bone was never produced; 
therefore, the influence of Wolff's law did not operate to stimulate bone proliferation 
as it would have if there had not been a solution of continuity. The potency of this 
same Wolff's law, however, could not be better demonstrated than it is in this same 
skiagram, as shown by the enormous hypertrophy of the fibula, which has become 
the size and strength of a normal tibia. This is a physiological property of bone, 
and shows itself as strikingly in bone grafts under functional stress as it does in 
complete skeletal bones. Therefore, as stated elsewhere, at the same time the graft 
is proliferating, in order to be of sufficient strength for its new environment, the tibia 
from which it was removed proliferates under the stimulus of function until it has 
returned to its normal strength and size. 


Human autogenous grafts have been repeatedly so placed that 
they extended through, at their middle portion, tubercular foci, 
and in no case has primary union or taking of the graft failed. 
Likewise grafts have been so placed as to span attenuated pyogenic 
infected areas, and here the grafts have been equally successful. 

Experimental grafts taken from long bones, such as the tibia 
or ulna, showed evidence of greater osteogenesis than those taken 
from vertebral spinous processes. Bone from which the periosteum 
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had been removed proved equally satisfactory to bone grafts on 
which the periosteum had been retained. 

It is deemed advisable, as stated elsewhere, to always include 
the periosteum, endosteum, and marrow substance, when possible, 
on the graft. 

The bone graft acts always as a stimulus to osteogenesis to the 
bone into which it is engrafted or to which it is contacted. This 


Fic. 5.—Diagram illustrating the author’s application of a sliding-inlay-graft 
to an oblique fracture of a long bone as a substitute for a Lane’s plate. The inlay 
. Should always be inserted, when possible, on the side of an oblique. fracture, as 
indicated in this drawing. Over-riding of fragments and shortening of the limb 
are thus prevented by virtue of the mechanical property of the inlay, with the author’s 
twin-circular motor saw adjusted, as to distance apart, according to the diameter 
of the bone. Parallel cuts to the marrow cavity are made extending into the upper or, 
if necessary, the long fragment (A) for a distance varying from four to six inches. 
The cuts are then extended into the lower fragment (B) one-half the distance, or 
two to three inches. These strips of bone are cut off at ¢ with a small circular saw. 
The short strip of bone D from the lower fragment is then removed, producing a 
cortical gutter, and the longer strip C from the upper fragment is reversed ends and 
slid into the gutter in the lower fragment. It then remains to choose between heavy 
kangaroo tendon or bone dowel pegs to hold the inlay in place and thus immobilize 
the fracture-fragments. D is cut longitudinally along the dotted lines with a motor 
saw into two or three fragments, which are pushed through the author’s motor- 
surgical-lathe and turned into perfectly round dowels each two to’ three inches long. 
These are cut with a motor saw into short pegs (g) and are placed in drill holes over 
the graft as indicated at g and e. These holes are made with a motor drill which 
is the counter-part, in. size, to the dowel cutter. Therefore the fit must be accurate. 
If kangaroo tendon is chosen, h indicates the tendon tied at that point. j and e 
indicate the location of ‘the drill holes through which the tendon is passed. 


is a constant and important factor, and may be depended upon 
toward securing results. If the graft is placed in a location where 
there is no mechanical function for it to perform its cells retain 
their vitality, but nearly always there will be few or io proliferative 
changes in the transplant. On the other hand, if it is transplanted 
into a defect where there is a demand for it to perform a mechanical 
function, proliferative changes are usually marked, and it rapidly 
becomes united and similar in structure to the part to which it is 
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grafted. This is the law of functional irritation as laid down by 
Roux. The more perfect the technique of transplantation the 
greater will be the effect of this law of irritation. 

The bone graft, when well contacted, becomes immediately 
adherent to the recipient bone by newly formed tissue, which usually 
changes to solid bone within four weeks. This, in the author’s 
opinion, together with the graft’s bacteria-resisting property, 


Fie. 6.—Drawing demonstrating the author’s inlay bone graft inserted into five 
split spinous processes for vertebral tuberculosis. In the lower part of the wound 
the split supra- and intraspinous ligaments have been drawn over the lower end 
of the graft by means of heavy kangaroo tendon. 


strongly favors, when feasible, the employment of the bone graft in 
place of any metal internal splints, especially when it is appreciated 
that metal has an effect opposite to that of a graft in that it inhibits 
callous formation, produces bone absorption, and favors infection. 

The dowel, the inlay, and the wedge bonegraft fulfil all mechanical 
requirements and afford a means of repairing and remodeling the 
skeleton which the surgeon has not hitherto possessed. 
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PRESERVATION OF THE Bone Grart. Various methods have 
been suggested for the preservation of bone-graft material, but in 
the experience of the author the following have proved most con- 
venient and reliable. ; 

The temporary emersion in normal salt solution is most satis- 
factory, and even this is not usually necessary, as, when possible, 
the graft bed should always be prepared prior to the removal of 
the graft, and the graft is immediately implanted in the prepared 
bed. This sequence of the operation is important, because (1) 
it assures an interval of time for the more perfect hemostasis in 


Fig. 7.—Diagram illustrating an inlay wedge bone graft removed from the crest 
of the tibia or the cuboid of the other side of the foot and placed into the split scaphoid 
for the purpose of permanently remodelling the tarsus of a congenital club-foot. 
In this deformity the inner side of the tarsus is shorter than its outer side, and the 
graft is inserted to overcome this distortion in older children and adults. The ad- 
vantage of guarding against relapse by remodelling the bony tarsus is also augmented 
by lengthening the foot, which is always short: 


the graft bed; (2) it enables the surgeon by means of calipers and 
flexible sterile pattern rod to obtain the exact size and contour of 
the graft required, thus avoiding unnecessary traumatization from 
holding forceps in reshaping a graft after its removal. Even in 
grafts where drill holes are necessary it is far preferable to drill the 
graft before loosening it from the bone from which it is obtained. 
A graft should always be used as soon after its removal as possible, 
but if it is necessary for any amount of time to elapse before it 
can be used, normal saline solution is not satisfactory as a preserving 
medium because of its evaporation and the consequent toxic effect. 
In both experimental and human work of the author, sterile vaselin 
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has proved a most satisfactory medium in which to keep the graft. 
It is not only perfectly non-toxic, but it is an efficient preventive of 
drying. The graft should either be immersed in a jar of vaselin or 
" wrapped in gauze smeared with the same and placed in cold storage 
at a temperature of 4° to 5° C. Freezing is not desirable, as the 
resultant contraction and expansion damages the cellular content 
of the graft. Human grafts removed from cadavers and from other 
individuals have been successfully kept by the author for forty- 
eight hours on ten different occasions. 

Emphasis should again, however, be laid upon the importance 
of using autogenous bone grafts whenever possible, as they are 
the most reliable; and as they are always used immediately, no 
preserving medium is necessary. 

The surgical status of the value of the bone graft has now become 
so thoroughly established that the surgeon should be ready and 
equipped to make the best use of it in every individual case requiring 
boneplasty, where it may be indicated.. An unabridged enumera- 
tion of the indications for the employment of the bone graft would 
be most difficult, and the following tabulation serves only as a . 
suggestion of its broad field of usefulness: 

GENERAL InpicaTions. 1. To immobilize and stimulate’ osteo- 
genesis in certain tuberculous joints. 

2. To repair traumatic bone injuries. _. 

3. To replace bone destroyed by infection. 

4. To supply bone congenitally absent. 

5. To strengthen or replace bone weakened or destroyed .by 
benign or malignant growths. 

6. To correct congenital or acquired deformities of the face. 

7. To establish joints congenitally absent and restore those 
destroyed by disease. 

8. To fix in place certain dislocated joints, acquired or congenital. 

9. To close bone foramina in neuralgias. 

10. To correct congenital or acquired deformities of extremities 
of trunk. 

More specific indications for the bone graft are: 

1. To immobilize, support, and stimulate repair in spinal ver- 
tebree whose bodies are infected with tuberculous or other chronic 
infections where mechanical treatment is indicated. It is also 
applicable in cases of persistent non-union following fracture of 
the spine, presenting pain, disability, and increasing deformity, 
and should be inserted as for Pott’s disease. Further indications 
are for certain fresh fractures of the spine; spondylitis traumatica 
(Krummell’s disease) and neuropathic spine (Charcot), where, on 
account of a rarefying osteitis, crushing of the vertebral bodies 
and increasing deformity is likely to produce cord compression. 

2. In the support and immobilization of cases of tuberculosis 
of the sacro-iliac joint, in certain desperate cases of tuberculosis 
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of the tarsus, and in the form of inlays to hasten or insure bony 
union in erasure or excising operations for adult tuberculosis of the 
knee or the hip. 

3. In certain cases of paralytic scoliosis to support the weakened 
spine and prevent lateral deviation, due to superincumbent weight 
and unbalanced muscle pull. 

4. To immobilize and support or replace bones of the tarsus or 
carpus destroyed, or partly destroyed, by tuberculosis. 

5. To correct deformity or restore balance in congenital club-foot 
and acquired deformity from local disease or paralysis. 

6. As a substitute for all metal plates, screws, nails, spikes, and 
wires, as used in the internal fixation of fractures and other con- 
ditions. The graft is in the form of inlays and various sizes of 
nails or pegs, and is employed by the author in all types of fractures, 
such as fresh and ununited fracture of the long bones and neck of 
the femur. 

7. To produce a permanent closure of nerve foramina after 
nerve resection for neuralgia (Kanavel). 

8. As a prevention to luxating or slipping patelle by raising the 
low femoral condyle by inserting a graft in the form of a wedge. 

9. To aid, in the form of numerous small grafts, rapid bone 
union where joint resection has been done or where a large graft 
has been used. 

10. To’strengthen and prevent lordosis or other deformity of the 
spine, in cases of spina bifida, where a large amount of bone is 
congenitally absent. 

11. To replace the head and neck of the femur, when previously 
destroyed by disease, the head and neck of the astragalus being 
used as the graft (Roberts). 

12. In congenital and paralytic dislocations of the hip where 
the acetabulum is shallow and the femoral head will not remain in 
place. The upper half of the meager rim of the acetabulum is 
separated with a chisel and forced out and down, forming a pro- 
nounced rim. The cuneiform cavity thus produced is filled with 
wedge grafts. 

13. To produce an ankylosis of the ankle joint in sever paralytic 
cases, or tuberculosis in the adult, by placing a bone-graft peg 
through the os calcis and into the lower end of the tibia (Lexer). 

14. To replace bone removed for osteomyelitis, tuberculosis, and 
spina ventosa. 

15. For deformities of the nose by contacting graft with nasal 
bones. If the skin incision is made in the tip of the nose the scar 
is not noticeable (Carter). 

16. To replace or repair defects of the lower jaw. 

17. In intra-articular fracture-dislocations the head of the 
humerus or femur, etc., should be replaced, at an open operation, 
as a graft. 
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Summary. The bone graft is a trustworthy surgical agent, as 
proved by my uniform success, in its use in over 350 surgical cases. 
Also by a careful study microscopically, macroscopically, and by 
the Roentgen rays of its results, when used experimentally, both 
in the presence of primary union and sepsis. The cortical graft’s 
field of usefulness is distinctly enhanced because of its resistance 
to tubercular and attenuated pyogenic infection. 

Its field is also enlarged by the use of the author’s motor-driven 
instruments, circular saws of different sizes, the adjustable twin 
saws, and the lathe or dowel instrument with different adjustments 
for making various sizes of bone graft inlays, nails, or spikes as they 
are needed. 

By the use of this motor outfit and its products in conjunction 
with kangaroo tendon I have been able to avoid entirely the use 
of all metal in the form of screws, nails, Lane’s plates, wire, etc., 
for internal bone-fixation purposes during the past two years. 
This has been made possible, largely, by making the best of well- 
known fundamental mechanical devices hitherto rarely, if at all, 
used in surgery, such as bone inlays, wedges, dowels, tongue and ~ 
groove joints, mortised and dove-tail joints. 


GASTRIC ULCER.' 


By B. Deaver, M.D., 


PHILADELPHIA. 


I HAVE thought it of sufficient interest to bring before the College 
certain questions relative to the treatment of gastric ulcer which 
have interested me very much, and which I have worked out to 
my own satisfaction along lines not universally endorsed perhaps 
by surgeons doing this work, but which I feel sure will prove to 
be the solution of certain vexing problems. 

The experience of the last few years of activity in gastric surgery 
has shown both brilliant successes and dismal failures. It has 
shown that no one operation will fit all cases, that’variations in 
situation, chronicity, and complications demand different methods 
of treatment, until finally, by the slow evolution of clinical experi- 
ence and observation, we are in a position to draw some conclusions 
as to the principles which should underlie the surgical treatment 
of gastric ulcer. 

Speaking of gastric ulcer in general, we vans all agree that the 
treatment is aided by understanding both the predisposing and 
provocative causes which are responsible for the condition. Greater, 


1 Read before the College of Physicians, Philadelphia, January 6, 1915. 
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knowledge along the latter lines enables us so to base our treatment 
as to attack the root of the evil. Direct traumatism, nervous and 
vascular conditions aided and abetted by the digestive and erosive 
action of the gastric juice, particularly when over-acid, have been 
the basis of the most advocated theories of the cause of this special 
form of ulcer. None of these explanations has stood the test of 
clinical parallel or sufficed to explain the revelations which have 
been brought about through the medium of the aseptic scalpel. 

That peptic ulcers are at the outset due to some form of toxemia 
or infection there is no doubt in my mind. The clinical arguments 
in favor of toxemia and infection being the causative factors are 
devious, and may not in themselves be conclusive, yet, as is often 
the case with such beliefs, evidence of a more satisfactory nature 
has appeared after a time. We know that experimentally (Turk) 
gastric ulcer has been produced by intravenous injection of the 
colon bacillus. Recently, Rosenow has demonstrated that certain 
strains of the streptococcus when inoculated into the blood of 
experimental animals produce ulcers of the stomach and duodenum 
with great uniformity. Gundermann has produced both acute 
.and chronic ulcers of the stomach by ligation of the left hepatic 
branch of the portal vein, concluding that an hepatic toxemia 
is the cause of the ulceration. Experimental evidence, therefore, 
is not lacking as to the role that toxemia, whether metabolic or 
bacterial in origin, may play in causing gastric ulcer. 

Appendicitis is by far the most common intra-abdominal disease. 
If we admit that appendicitis is always caused by infection, and that 
it is the most common intra-abdominal disease, we must also admit 
that the appendix, therefore, is the most common avenue by way 
of which infection reaches the abdominal circulation, be it through 
the blood or lymphatic current. Granting this is true, we have the 
keystone of the arch of the knowledge of intra-abdominal diseases 
which always are the result of an infection. I believe the appendix 
is responsible for liberating the infection, which jn turn causes 
gastric as well as duodenal ulcer and other forms of upper abdominal 
disease in an overwhelming majority of instances. 

In my clinics at the German Hospital I have observed the almost 
constant association of chronic appendicitis and _ gall-bladder 
disease with duodenal and gastric ulcer. Paterson also calls atten- 
tion to this point. Graham, in the Mayo statistics, gives 23 per 
cent. of duodenal ulcers and 20 per cent. of gastric ulcer coexistent 
with disease of the appendix and gall-bladder. The focus of in- 
fection need not necessarily be the abdomen, though it seems that 
jt is here the association is more evident. 

That infection from the mouth, as occasioned by pyorrhea, 
for example, may be the exciting factor in causing gastric ulcer 
is jtrue perhaps in a small percentage of cases. Doubtless there 
are many. portals of entry for infection, but it is sufficient to say 
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that we are warranted in assuming that chronic or acute infections 
with the toxemia or bacteremia consequent thereon are capable 
of producing and do, under clinical conditions, produce gastric 
and duodenal ulcerations. Furthermore, the common association 
of chronic disease of the appendix with gastric and duodenal ulcera- 
tion is significant of a causal relation between the two through 
the medium of toxic products and infection liberated from the 
appendix. 

We are concerned equally as much with the factors that keep 
the ulcer from healing as with those that give rise to it. Among 
these are the conditions of the general health, the continuance of 
exciting causes in the muscular activity of the stomach, the action 
of the gastric juice upon eroded surface, and infection that implants 
itself upon the bed of the ulcer. That there is a strong natural 
tendency for simple gastric ulcers to heal there can be no doubt, 
as there is abundant evidence of such healing in the human. Experi- 
mental ulcers usually close rapidly. 

Well-directed medical treatment will succeed in healing most 
acute ulcers and a fair percentage of those on their way to chronicity. 
In the absence of severe complications, medical treatment should 
always be given a fair.trial before resorting to surgery. 

Ambulatory treatment will rarely be successful except in ‘the 
simple form of ulcer. If anything is to be expected of medical 
treatment in the chronic types of ulcer it must be radical, demanding 
four to eight weeks rest in bed and most careful feeding. The 
entire remission of all symptoms, which is a characteristic of ulcer, 
has *been productive of much misunderstanding and harm. It 
must not be forgotten that ulcer is productive of symptoms, as a 
rule, only when it is in an inflamed and active state. When the 
bed of the ulcer is covered with insensitive granulation tissue, and 
its walls are not inflamed, pain and distress are abolished, and 
unless adhesions or cicatricial deformity are present, the patient 
feels quite well and the incautious physician may be led to believe 
that the ulcer is healed. It is not difficult to lull an inflamed ulcer 
into quiescence, but it takes time, patience, care, and codperation 
on the part of the patient to await the time necessary to reinvest 
the ulcer with epithelium. In this quiescent stage many a patient 
has been placed asleep in the eternal rest of the grave. 

The explanation of recurrent attacks extending over many years 
is to be found in the fact that at no time was the ulcer healed. 
Circumstances render it impossible in many instances for the patient 
to submit to the rigorous regimen necessary for cure, and in many 
other cases it is equally impossible to secure the codperation of the 
patient in the tedious process. Attempts at healing by medical 
treatment with the best means available is justified in all except 
those cases complicated by perforation, recurrent hemorrhage of 
sufficient moment to cause material drain upon the patient’s health, 
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or in the presence of persistent indigestion that does not yield after 
a fair trial of medical treatment, by which I do not mean indefinite 
temporizing. We must not forget the marked tendency of cancer 
to develop on a chronic ulcer base, and all such cases are properly 
to be rated as the most disastrous medical failures. 

Admitting the conditions just stated to be the correct clinical 
indications for operation, we come to the consideration of surgical 
procedures, about which there is not as yet unanimity. 

There is a difference of opinion among surgeons as to the correct 
procedure in perforation. Some contend that only the perforation 
should be closed. Others believe that a simultaneous gastro- 
enterostomy not only aids permanent cure, but also increases the 
chances of recovery in acute perforative conditions. While it may 
appear on the surface that simple closure of the ulcer would suffice 
for the immediate emergency, and that the less surgery the greater 
likelihood of recovery, nevertheless it is my belief that a primary 
gastro-enterostomy is far more likely to be followed by immediate 
recovery, and certainly the prospects of future relief are much 
improved. The mortality of those who combine gastro-enterostomy 
with closure of the ulcer is superior to that of those who practise 
only closure. I have reported thirty cases of acute perforation of 
gastric and duodenal ulcer ‘n which gastro-enterostomy was done 
as @ primary procedure, wivh one death. Since then I have had 
three additional cases, with recovery. 

Hemorrhage, whether massive, recurrent, or occult, will furnish 
different indications according to the lesion believed to be present, 
its duration, the amount and seriousness of the loss of blood. 
Profuse gastric hemorrhage in the young without previous symptoms 
of ulcer may be due to mucous erosions or hemorrhagic gastritis. 
The cause of these so-called Dieulafoy’s ulcers may not be clearly 
understood, yet clinical experience shows that they are not ordi- 
narily fatal, tend to clear up spontaneously, and often are followed 
by no sequel of any kind. Gastro-enterostomy has been advocated 
for these conditions, but the evidence, in my opinion, does not 
warrant its use in every case. On the other hand, massive hemor- 
rhage from erosion of the base of a chronic ulcer is a dangerous 
condition and urgently calls for intervention At fhe same time 
it is not wise to operate upon a patient in an exsanguinated state. 
The first hemorrhage rarely kills, and with proper treatment 
some reaction may be expected. On the other hand, reaction with 
restored blood-pressure is apt to excite fresh hemorrhage, which is 
more likely to be fatal than the first. It becomes a question of 
nice surgical judgmient therefore to decide when to operate. I have 
regretted my decision n both directions, and do not feel able to 
advise in any other than the most general terms. _ It is too hazardous 
to wait for the reformation of blood to take the place of that which 
was lost, as that is a matter of some days and even weeks. This 
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being the case, it seems wise to wait only for the subsidence of 
shock, the refilling of the bloodvessels by the body fluids, and by 
water administered and the restoration of the blood-pressure to 
approx mately norma! level. Direct transfusion of blood will 
occasionally have a field here. 

In these cases one’s difficulties are not over with the selection 
of the best time for operation. The location of the actual erosion 
n the vessel is a matter of the greatest difficulty. It is difficult 
to determine which artery is affected. Direct ligation is, therefore, 
theoretically desirable, but practically well-nigh impossible. Com- 
plete excision of the ulcer is almost invariably too much of an 
operation for these patients to stand. Simple gastro-enterostomy 
may be helpful but does not provide absolute security against 
recurrence of bleeding. 


Fig. 1.—Incision through anterior wall of stomach. 


A plan which I have followed successfully appeals to me as 
sufficiently radical. After opening the abdomen and locating the 
ulcer the stomach should be opened and the base of the ulcer 
inspected. If the vessel is seen it should be ligated directly by 
transfix'on. If, as is more commonly the case, no erosion or vessel 
is seen a stitch of catgut should be whipped around the base as 
well as the edges of the ulcer, with the object of occluding the 
vessel supplying it. The stomach may then be closed and gastro- 
enterostomy quickly performed. I liken this procedure to hystero- 
tomy, of which I am a strong advocate. 

Further, it is my practise, where the ulcer cannot be located by 
inspection and careful examination of the exterior of the stomach, 
to open widely the stomach through the anterior wall and inspect 
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its interior throughout, which can be done satisfactorily; as I 
have frequently demonstrated. The latter treatment, as a matter 
of course, applies to chronic ulcer more than to acute ulcer. That 
the danger in opening the stomach in chronic ulcer cannot be 
great is proved, moreover, by the fact. that I have operated upon 
thirty-three cases of acute perforation of the stomach and duodenum 
with but one death. In these cases there is much more soiling of 


Fic. 2.—Margins of incision retracted, showing interior of stomach. 


the peritoneum by gastric contents than could result from a 
properly performed gastrotomy. 

The degree of fibrosis in the wall around a gastric ulcer varies. 
It may be so slight that the ulcer is not easily felt; this is particularly 
so when it is situated close to the pylorus (pyloric ring). This is 
one of the reasons why I open the stomach in cases where I cannot 
satisfy myself as to the presence of a lesion. The area of open 
ulceration is not necessarily related to the extent of sclerosis of 


‘ 
ys 
oh, 


DEAVER: GASTRIC ULCER 331 


Fic. 4.—Uleer, posterior wall. 
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the wall of the stomach. The physical character of an ulcer has an 
important bearing on the question of excision. Ulcers on the 
posterior wall of the stomach are more frequently adherent to 
surrounding structures than those on the anterior wall. 

The effect of gastro-enterostomy when ulcers are some distance 
from the pylorus is often disappointing. Gastroduodenostomy has 
an important field in surgery of ulcers close to the pylorus. The 
latter operation positively excludes pyloric spasm and retention, 
two most important phenomena in gastric ulcer. Excision is 
influenced by the site of the ulcer, adhesions, and the general 
condition of the patient. 

Smaller hemorrhages, if persistent, also strongly indicate surgical 
measures, since we cannot determine just what artery is being 


Fig. 5.—Uleer, lesser curvature of stomach. 


attacked; and even if it is not a precursor of serious hemorrhage the 
patient’s vitality is much affected by constant loss of small quantities 
of blood. 

Chronic ulcers situated along the lesser curvature of the stomach 
I always excise. This is agcomplished by first opening the lesser 
peritoneal cavity through the upper layer of the gastrohepatic 
omentum, tieing the coronary artery to the left and the pyloric 
artery to the right, then opening directly through the anterior 
wall of the stomach, exposing the ulcer, cutting it out with scissors, 
closing the stomach, and finishing the operation by posterior 
gastro-enterostomy and plication of the duodenum. I have done 
several of these operations and up to the present without a fatality. 

I have recently performed a transduodenal excision of an ulcer 
in the internal posterior wall of the duodenum in its second portion. 
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The crater-like fibrosis around the excavation of the ulcer was 
felt through the anterior wall of the duodenum, where it lay on the 
head of the pancreas which at that point showed induration and 
evidence of chronic inflammation. Through a longitudinal incision 
in the duodenum the ulcer was exposed and was then excised with 
the scissors and knife. The defect in the posterior wall was brought 
together with stitches of chromic catgut and the opening in the 
anterior wall closed with chromic gut and linen thread. A posterior 
gastro-enterostomy was made and the patient recovered. This I 
believe is the first instance of such an operation for duodenal 
ulcer. It is applicable only to ulcers similarly situated which have 
not eroded completely through the wall into the adjacent tissues. 
This case shows what may be done early .in the history of gastric 
or duodenal ulcer. The later the case, the more widespread is the 


Fie. 6.—Ulcer, internal posterior wall of duodenum. 


ulcer and its consequences, the more difficult is the surgery and the 
less satisfactory the results. 

Ulcers of the posterior wall of the stomach distant to the lesser 
curvature I expose by opening the stomach and the lesser peritoneal 
cavity which affords oportunity to deal with the ulcerated area 
with the least difficulty, following the latter with a posterior gastro- 
enterostomy. In ulcer of the pyloric portion of the stomach, 
unless very small and not indurated, I perform pylorectomy. 

[If perforation or conspicuous bleeding are absent at what point 
does a gastric ulcer cease to be a medical condition? Clearly, it 
seems to me, when it is seen that such medical treatment as can be 
employed fails in a reasonable time to cure the ulcer. Cure should 
be sharply distinguished from remission or improvement of symp- 
toms. Recurring ulcer symptoms mean only one thing, failure of 
cure, and to incur the risk of the grave complications which are 
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likely to follow chronic relapsing ulcer is an unjustifiable assumption 
of responsibility. We must not stop short of surgery if the ulcer 
is refractory to other methods. One relapse after thorough treat- 
ment, two or at the most three relapses after treatment imperfectly 
carried out should convince one that chronic ulcer of a refractory 
type is present. 

The question of the proper surgical treatment of a gastric ulcer 
can be decided only after the abdomen has been opened and the 
condition present thoroughly explored, which often means that the 
stomach must be opened widely to make the exploration thorough, 


7.—Ulcer, lesser curvature. 


as I have referred to above. Complete excision of the ulcer may be 
spoken of as the ideal treatment, but, like ligating an eroded vessel 
in an ulcer bed, or many other measures theoretically ideal, it can 
seldom be accomplished. Localized saddle ulcer on the lesser 
curvature, ulcers strictly limited to the pylorus or small punched- 
out ulcers elsewhere in the wall, are those which are best adapted 
to excision. Given a patient in good general condition, and an 
ulcer that can be so removed that subsequent closure can be made 
without undue distortion of the stomach, and without tension and 
danger of leakage, excision is the method of choice. If such an 
ulcer be unusually hard and suspicions of malignant degeneration 
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there is the greatest need for excision, or better still, subtotal 
gastrectomy. If excision has been done it is best to make a gastro- 
enterostomy even though the pylorus has not been encroached 
upon. A method of removing the ulcer completely is the so-called 
exclusion, which consists in placing occluding ligatures through all 
the thickness of the stomach wall, encircling the ulcer completely, 
and cutting oif its blood supply so that it separates as a slough by 
ulceration into the interior of the stomach. The occluding ligatures 
having been tied the walls of the stomach immediately adjacent 


Fic. 8.—Ulcer, pyloric end of stomach. 


are apposed. ‘This method should be ideal in bleeding. ulcers, as 
hemostasis is at once affected by the ligatures. In many situations, 
however, it is impossible to apply this variety of ligature, and 
I believe that this method is of little real utility. I have never 
done this operation. 

Ulcers high up in the fundus of the stomach are the most difficult 
to treat. Gastro-enterostomy fails to effect a cure. Excision 
is usually impossible because of its difficulties and the great 
operative hazard. These may be treated best in an indirect manner 
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by jejunostomy, which gives absolute rest to the ulcerated surface 
and favors healing. 

One of the most important points to be noted in connection 
with this subject is the fact that the sufferer from gastric ulcer does 
not belong to either the internist or the surgeon exclusively. The 
physician should make the first attempt at cure, and in the event 
of failure or sudden catastrophe the patient becomes surgical. If 
he can have his ulcer excised he may be through with his physician 
so fat as this particular condition is concerned. If, as more often 
happens, the surgeon finds it impossible or unwarrantably danger- 
ous to excise the ulcer, he employs an operation which depends for 
its efficacy chiefly upon rest for the affected area. The patient 
should then return to his physician, who will so direct his diet and 
mode of life as best to assist in this object. Right at this point 


Fig. 9.—Ulcer at esophageal opening of stomach. 


many failures occur. Either the physician fails to appreciate the 
importance of careful supervision or the patient, completely relieved 
of his symptoms, believes that he is cured, and can indulge his 
appetite as freely as he wishes. This is particularly true of patients 
who have had more or less pyloric stenosis. Their relief is so great 
and their hunger in their half-starved condition is so compelling, 
that if not restrained they will go to extremes in eating that no 
sound man could endure. In this case the ulcer may be deprived 
of its rest and protection and fails to heal, or in still other cases 
additional ulcers form elsewhere. A goodly percentage of recur- 
rences are due to such failure of the patient or his physician to carry 
to completion the work only begun by the surgeon. 

Finally, in view of the fact that prevention is greater than cure, 
and particularly because it is seen from this brief review of certain 
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mooted points in the surgical treatment that cure is difficult and 
perhaps impossible, I would urge the propriety of acting on a well- 
reasoned suspicion that a small inhabitant of the right iliac fossa 
is responsible for mych of the serious diseases of the upper abdomen. 
In other words, search diligently for evidences of chronic disease 
of the appendix in all digestive disorders and treat it to a drum- 
head court martial at the first sign of insubordination. 


PAIN AND OTHER SENSORY DISTURBANCES IN DISEASES 
OF THE SPINAL CORD AND THEIR SURGICAL 
TREATMENT.! 


By Cuarues A. Exssere, M.D., 
NEW YORK. 


(From the Surgical Department of the New York Neurological Institute and the 
Third Surgical Service of Mount Sinai Hospital.) 


THE tremendous development of abdominal surgery has brought 
with it a great advance in our diagnostic acumen. Not a few books 
and monographs on the special subject of abdominal pain and 
abdominal tenderness have been published. Strange to say, how- 
ever, the authors have devoted little attention to the neural origin 
of many cases of persistent abdominal pain. The more one keeps 
in mnd the possibility of this source of origin the more one will 
meet with cases in which the symptoms will be found to be due 
to a lesion or disease of nerves, nerve roots, or nerve centres, and 
the more important will become this aspect of the subject. 

The abdominal symptoms of locomotor ataxia are well known, 
yet in not a few cases, operations upon the stomach have been 
performed for supposed gastric disease when the real trouble was 
gastric crises in the course of tabes. During the past five years 
two patients have been sent into my service in one of the hospitals 
in New York with the diagnosis of acute appendicitis; in both 
instances the patients had Pott’s disease with irritation of spinal 
nerve roots and areas of skin and muscle tenderness in the right 
iliac region. I have personal records of three patients in whom 
various operations had been performed, a floating kidney anchored, 
the appendix removed, the gall-bladder operated upon, in one 
case a hysterectomy performed for pain and tenderness in the 
lumbar, right iliac and right hypochondriac regions; finally they 
were found to have a spinal tumor or a neuritis of the nerves of the 
cauda equina. A patient was operated upon by me for supposed 
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gangrene of the toes with severe pain shooting down the leg; she 
was finally relieved of some of her painful symptoms by an operation 
for spina bifida occulta. The areas of gangrene on the toes were 
trophic ulcers due to the spinal disease. Many patients are treated 
for a “neuritis,” brachial, sciatic, peroneal, etc., for long periods 
of time, until finally the diagnosis of spinal disease, tumor, gliosis, 
or malignant disease of the vertebre is made. We now know that 
painful sensory disturbances referred to the extremities frequently 
occur in disease of, the optic thalami and corpora striata. 

On account of the importance of this subject, therefore, it may be 
of interest to recount some of the experiences that I have had 
and some of the conditions I have met with during five years of 
spinal surgery, the anatomical conditions found at operation, and 
the surgical methods by means of which relief was given. 

PaIN IN THE Extremities DvuE To Disease. In order 
to understand the distribution of painful symptoms in the ex- 
tremities a few words regarding the anatomy of the spinal nerve 
roots may be of value. As I have elsewhere shown, there is a marked 
difference between the cervical and upper dorsal and the lower 
dorsal and lumbosacral posterior roots. In the latter the nerve 
fibers which originate from the cord soon unite to form one bundle, 
the posterior nerve root; in the former, however, the bundles of 
fibers which originate from the cord along a line from 1 to 1} cm. 
in length do not unite to form the posterior root until near to where 
they perforate the dura. As a result a tumor may press upon some 
of the nerve bundles without compressing the entire spinal root. 
This anatomical arrangement enabled us to understand the early 
symptoms of a patient from whom I removed an extramedullary 
tumor of the spinal cord between the seventh and eighth cervical 
segments, whose first and for a long time only symptom was a 
painful pin-and-needle sensation in the index finger of the left hand. 
At the operation the tumor was found to have pressed upon only 
the lower nerve root bundles of the seventh cervical posterior root, 
as shown in Fig. 1. From several cases of this kind I feel justified 
in making the statement that of the nerve bundles which make up 
the seventh cervical posterior root the lower supply the index 
finger and the upper the thumb, an interesting fact for finer spinal 
localization. 

I have operated upon a patient whose only complaint was 
excruciating pain on the upper and outer side of the right thigh. 
She had been thrown out of an automobile about one year before, 
but was unaware that she had injured her back. There was an 
area of superficial hyperalgesia extending over the posterior and 
outer surface of the thigh, outer surface of the knee, and anterior 
and inner aspect of the leg. This and another similar case allowed 
me to map out a somewhat different area of supply of the fourth 
posterior lumbar root than that heretofore described. At the 
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operation upon this patient a ruptured ligamentum subflavum was 
found to have compressed the fourth lumbar root, and with the 
excision of the ligament the pain disappeared. 

ABDOMINAL PaIN IN SPINAL Disease. As a preface a brief 
consideration of some aspects of abdominal pain may not be out 
of place. There are many abdominal disturbances that patients 
suffer from which are but little understood. Physical examinations 
only too often will fail to demonstrate anything excepting tenderness 
perhaps most marked in one or the other part of the abdomen. 
Some of the patients are neurasthenic or have become so, but very 


Fie. 1.—An extramedullary spinal tumor which pressed upon the lower root 
bundles of the seventh posterior spinal root and caused a painful sensation in the 
index finger of the left hand. (The tumor has been drawn too low by the artist.) 


many are normal and well-balanced individuals. It is wrong to 
tell these patients that they have nothing the matter with them and 
to send them away after unsuccessful treatment, often into the 
hands of quacks, Christian scientists, or faith healers. Nor does 
it help to characterize the condition by vague names, to speak of 
painful adrtas, of neuralgia of the-sympathetic (Buch). Not a 
few of the patients are finally operated upon and too often without 
benefit. An appendix, perhaps not quite normal, is removed, the 
gall-bladder is explored and perhaps a few calculi extracted, various 
operations done upon the female adnexa and uterus, After these 
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“surgical decorations,” as Mayo calls them, the patients are often 
as badly off as ever. There are fads in medicine, and the latest 
is to explain the symptoms by a mobile cecum (the German point 
of view) or a membrane which prevents freedom of peristalsis 
(the American point of view). Of course, the one or the other of 
these views may sometimes be correct, but probably in most in- 
stances both are wrong. In passing I would say that in my experi- 
ence those who have changed from an active to a more sedentary 
life are peculiarly apt to suffer from a variety of abdominal dis- 
turbances. Many of these patients are subjected to operative 
interference, but I have again and again found that the abdominal 
disturbance will disappear after the patients again take regular 
exercise. 

If we see this type of patient we should never omit to make or 
to have made a careful neurological examination. In my last 
100 laminectomies for spinal disease I have performed six operations 
on patients who had been treated for long periods for abdominal 
symptoms. In four of the six patients I found and removed extra- 
medullary or extradural tumors from the spinal cord. Therefore, 
in every case of indefinite abdominal pain and tenderness it is 
advisable to make certain that we are not dealing with a cutaneous 
hypersensitiveness which so often simulates real abdominal tender- 
ness. 

Mrs. W., aged forty-three years, was first seen by me in 1912. 
For two years she had been having frequent attacks of pain in the 
lower abdomen on the left side. The patient was married and had 
a number of children; cystocele and rectocele operations had been 
done in the attempt to relieve the pain; the appendix had been 
removed. She had been Roentgen-rayed and cystoscoped and her 
ureters had been catheterized; she had received a great many 
remedies, but the abdominal symptoms were unrelieved. Otherwise 
she complained of no symptoms. 

The patient was a stout woman, looking the picture of health. 
Careful examination revealed the fact that the abdominal pain 
and tenderness were really due to a superficial skin tenderness and 
‘ that this was limited to the distribution of the twelfth dorsal root 
on the left side. The patient had a slightly exaggerated knee jerk 
on the left side with a slight tendency to ankle clonus. On the right 
side there was slight hypesthesia and hypalgesia over three toes 
with a diminution in the acuity of deep muscle sense in the right 
big toe. The Wassermann reaction and Roentgen-ray examination 
were negative, and the spinal fluid showed a normal cell count. 
The diagnosis of a small tumor pressing upon the twelfth dorsal 
root was made. With the removal of a fibroma of the size of an 
almond the patient recovered. For almost one year she complained 
of slight pain over the area where she had had pain before the 
operation, but this pain gradually disappeared. 
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I have several times observed this persistence of slight root pains 
after the removal of a spinal tumor, no doubt due to changes in 
the nerve which had been long pressed upon. It is advisable, 
therefore, in a case of this kind, to divide the spinal root in question. 
The division of such a posterior root will not give rise to any symp- 
toms and will of certainty prevent the neuritic pain. There are, 
however, some painful disturbances which may persist for some 
weeks after the removal of an extramedullary or intramedullary 
new growth which must be considered as central pain, protopathic 
in character. 

The relief of the gastric crises of tabes by means of division of 
posterior roots was first recommended by Foerster, of Breslau. 
As is often the case the first results that were reported were successes; 
then the frequency of failure caused the operation to be modified 
and extended. In the beginning Foerster ‘recommended that 
three to five spinal roots should be divided, later he advised that 
eight posterior roots, the fifth to the twelfth dorsal, should be 
cut. Even this extensive root section (requiring an extensive lami- - 
nectomy) often failed to control the attacks, and the vagus was 
blamed for the failure. The present status of the matter is that 
extensive root division will often benefit the patients, but in only 
a small percentage will a recurrence of the gastric and intestinal 
crises be prevented. I believe that before doing a root section for 
gastric crises the surgeon should always give the patient a pre- 
liminary intraspinal injection of stovain; by this means one can 
gain a fair idea of the prospects of success from the division of 
posterior roots. 

I can not pass over the subject of pain in spinal disease without 
paying a tribute to the Philadelphia neurologist and surgeon who 
originated a valuable operative method for the relief of severe 
pain of peripheral or of spinal origin. There is nothing more 
horrible than the pain suffered by unfortunates with metastatic 
malignant disease of the spinal column. The patients may remain 
alive for months or years, the amount of relief afforded by drugs 
and anodynes is small, and division of posterior roots will seldom 
permanently stop the pain. It is well known that division of 
posterior roots for the relief of pain will often, no matter how 
extensive the root division, fail to be of benefit. When, a few years 
ago, Spiller and Martin proposed that the anterolateral tracts in 
the spinal cord, those tracts in which lie the pathways for pain, 
be divided, a real advance in therapeutics was made. My ex- 
periences with the operation of Spiller and Martin have been small 
up to the present time. I have had only two cases; the result in 
one of the patients was satisfactory. The method is based upon a 
sound anatomical and physiological foundation, great relief has 
been afforded the patients, in most of the cases in the literature, 


and the future for the operation is a bright one. In several cases 
vou. 149, No. 3.—marca, 1915. 12 
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in which the operation was not entirely successful the division of 
the anterolateral tracts was not made high enough in the cord or 
the tracts were not completely or not correctly divided. 

THE SENSITIVENESS OF THE CorD AND MEntnGEs. An interesting 
subject, and one concerning which up to the present time but little 
is known, has occupied some of my time and attention. Is the 
spinal cord sensitive to pain? Or is it insensitive like the brain? 

I have carefully watched and questioned a large number of 
patients upon whom a lumbar puncture was done. I have further 
made some observations in patients upon whom a spinal operation 
was done under local anesthesia. Finally, I have attempted to 
learn something on this subject in the course of some experiments 
upon animals. 

The outer surface of the dura is insensitive to touch or when 
it is rubbed or scratched with a needle. The inner surface is, 
however, very sensitive, and gentle handling is felt as a painful 
sensation by the patient. The dentate ligament is insensitive; 
it can be grasped with a forceps and cut without any complaint 
by the patient. The surface of the cord is not sensitive to pain 
excepting along the line of origin of the nerve bundles which unite 
to form the posterior spinal roots. An incision can be made into 
the cord without the patient feeling it, but in one instance in my 
experience the patient complained of a burning sensation in one leg 
while the cord was being pulled upon. This may have been due to 
traction on a spinal root, or may have been one of those central 
pains of which I have already spoken. 

The most sensitive part of the posterior spinal roots is just at the 
point where they perforate the dura. This may be contributed 
to by the peculiar course of the nerve roots at this point. I have 
recently called attention to the peculiarities in the course of many 
of the nerve roots. At many levels they are bent at a more or less 
acute. angle as they pass through the intervertebral foramina. In 
the cervical and upper dorsal regions the nerve bundles unite to 
form the posterior root and pass out of the dural sac at almost a 
right angle to the cord. They perforate the dura and enter the 
posterior ganglion. From the ganglion each root passes outward 
with a slight inclination upward. From the eighth cervical to the 
middorsal region the course of the posterior roots is a different one. 
Each root has an inclination downward until it nears the dura; it 
bends upward at an angle just asit perforates the dura. In the mid- 
dorsal region this angle is often very acute, 40 to 45 degrees. Taking 
into account the peculiar course of the nerve roots just mentioned 
and the sensitive dura it is easy to understand why a small metastatic 
focus of malignant disease in the posterior and lateral part of the 
body of a vertebra may cause those agonizing root pains from which 
the patients suffer, which may defy even the largest doses of morphin, 
and which can only be relieved by the division of the anterolateral 
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tracts of the cord recommended by Spiller and Martih. It is easy 
to understand also that only a slight inflammatory process near 


‘ the dural opening may cause very marked root pains. 


A PECULIARITY IN THE SENSORY AND Motor Symptoms IN SoME 
Cases oF SprnaL Tumor. In the later stages of spinal compression 
the typical Brown-Séquard syndrome, motor symptoms on the same 
and sensory symptoms on the opposite side to that of the lesion 
can no longer be recognized. But in slight compression of the 
cord the clinical picture may be clearly outlined. In some cases in 
the literature and in several patients whom I have operated upon, 
the root pains and the loss of sensation below the level of the 
lesion were on the same side as the tumor, and the paralysis and 


ttt 


A 


Fic. 2.—A, the Brown-Séquard syndrome; B, the explanation for the occurrence 
of marked sensory symptoms on both sides of the body in unilateral disease of the 
lumbosacral cord; P, paralysis; A, anesthesia; RP, root pain; L, lesion. 


other motor symptoms mainly on the opposite side. In other 
words the motor symptoms were on the side on which most sensory 
symptoms usually occur and the sensory disturbance on the usual 
motor side. -How can such a condition of affairs be explained? 
In the lower lumbar and sacral cord, the explanation is easy (Fig. 
2,B). Here the cord segments occupy so little space and lie so near 
together that a tumor will usually compress most of the nerve tracts 
which have already crossed and will also catch those that pass to 
the other side. At higher levels of the cord, however, the segments 
are longer, and hence in early compression of the cord a more or 
less well-marked Brown-Séquard syndrome can occur. In one 
patient from whom I removed an extradural tumor from the mid- 
dorsal region the root pains were on the side of the tumor as was 
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Fie. 3.—An extradural spinal tumor in the middorsal region in which the most 
marked symptom were on the opposite and the most marked sensory loss on the 
same side as the tumor. 


Fie. 4.—The explanation for the reverse Brown-Séquard symptom-complex in 
the patient with an extradural tumor. DA, deep anesthesia; RP and SA, root 
pains and superficial anesthesia; P, paralysis; 7, extradural tumor; SD, subdural 
(subarachnoid) space filled with fluid pushing the cord to the other side against the 
wall of the spinal canal. ‘ 
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also the anesthesia below the level of the lesion. Most of the 
motor disturbances were on the opposite side. At the operation 
I found the explanation for the symptoms. The tumor had pushed 
the cord over to the other side so that it was compressed against 
the wall of the spinal canal, the cord was partly protected from direct 
pressure by the tumor by the large amount of fluid within the 
arachnoid on that side of the cord. (Figs. 3 and 4). In other 
words the same thing happened as we sometimes see in tumors in 
the posterior cranial fossa, where a right-sided cerebellar neoplasm 
may push the cerebellar lobes to the other side so that the left 
facial nerve is pressed against the petrous portion of the temporal 
bone, with a resulting left facial paralysis. 

If we study the symptoms due to compression of the spinal cord 
from this point of view, we shall learn not a little regarding the 
pathological mechanics of spinal compression. 

This may lead to a more intensive study and comparison of the 
sensory and motor disturbances which occur on each side of the 
’ body when the spinal cord is pressed upon by.a new growth or asa - 
resu-t of an inflammatory or traumatic lesion. With this object 
in view I have presented these few rather fragmentary remarks 
upon the symptoms of pain and of other sensery disturbances in 
diseases of the spinal cord. 


SEVERE JAUNDICE IN THE NEWBORN CHILD A CAUSE 
OF SPASTIC CEREBRAL DIPLEGIA.' 


By G. SPILLER, M.D., 


PROFESSOR OF NEUROPATHOLOGY IN THE UNIVERSITY OF PENNSYLVANIA, 
PHILADELPHIA. 


AMonG the many causes of arrest in the development of the brain, 
and consequently of spastic cerebral diplegia, severe jaundice of the 
newborn child does not appear to have been recognized.: The 
ordinary mild icterus neonatorum need not be considered, but 
occasionally the jaundice is severe and death threatens. I have 
observed four cases in which severe jaundice was believed by the 
parents to have had an etiological relation to cerebral diplegia. 

An interesting family reported by Pitfield demonstrates that 
severe icterus in the newborn may be indicative of a condition 
which in turn is responsible for arrest in the development of the 
brain: Intracranial hemorrhage may be produced by some abnor- 
mal condition of the blood which may cause hemophilie jaundice. 
All severe jaundice in newborn children is not necessarily of this 


1 Read before the Philadelphia Neurological Society, October 23, 1914. 
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character, and other conditions than hemorrhage may cause arrest 
of the brain development. The icterus possibly may be indicative 
of the degree of intoxication of the cortical cells of the brain, but 
the various conditions that lead to icterus may themselves be 
responsible for the arrest of the brain development. 

Pitfield’s? cases were as follows: The first child in the family 
was born naturally, but soon after birth became very yellow, 
vomited black material, and passed stools of a dark, tarry nature, 
which probably were mostly blood. With this condition there were 
fever and rapid loss of weight. At the end of eighteen days the 
icterus was so intense that the death of the child was expected. 
At this time the skin was a dark coffee brown. — Finally he recovered, 
and was at the time of the report a sturdy, healthy child. 

The second child became icteric on the third day. Subdural 
hemorrhage was supposed to have quickly followed on account 
of coma and convulsions, but recovery occurred. At five years 
the child could hardly walk, and was mentally defective. His 
powers of coérdination were very poor. A cranioplastic operation 
done later revealed adhesion of the dura over the cerebellum. 
It seems that hemorrhage was possible in this case, but it is also 
possible that the icterus was the cause of the convulsions and coma. 

The third child was icteric when born and became profoundly 
so when forty-eight hours old, and died from subdural hemorrhages 
before he was seventy-two hours old. Subdural hemorrhages were 
found at the necropsy. 

A fourth child became icteric a few hours after birth, and the 
process was arrested by injection of blood serum from another 
person. 

In the chapter on diseases of the liver in the second edition of 
Osler and McCrae’s System of Medicine, written by A. O. J. Kelly 
and revised by William Pepper, on page 454 the effects of jaundice 
on the nervous system are described as follows: “ Grave disturbances 
of the nervous system occur in many cases of jaundice; on the one 
hand there are manifestations of depression, such as general neuro- 
muscular weakness, asthenia, headache, vertigo, mental depression 
(that may progress to melancholia), insomnia, etc., on the other 
hand, there are manifestations of irritation, such as severe headache, 
active delirium, coma, convulsions, etc. These manifestations 
are more common in cases of acute toxic or infectious jaundice 
(associated with fever) than in the more protracted cases of obstruc- 
tive jaundice; but they may supervene in any case of jaundice and 
not uncommonly lead to the fatal issue. They are commonly 
described under the name cholemia, but it is difficult to separate 
from one another the symptoms due to bile acidemia, to interference 
with the detoxifying function of the liver, and to the initiating toxic 


2 Arch. Ped., 1912, p. 761. 
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or infectious process. The condition is not cholemia in a restricted 
sense—that is, it is not due to bile acidemia—since the symptoms 
may occur when the bile acids are not in excess in the blood, as 
well as in cases of disease of the liver (such as cirrhosis) unassociated 
with jaundice. The condition is most likely an acid intoxication, 
due to disturbances of the detoxifying function of the liver, which 
may be brought about by disorganization of the hepatic parenchyma, 
such as occurs in severe forms of toxic and infectious jaundice, acute 
yellow atrophy of the liver, phophorous poisoning, Eck’s fistula, 
starvation, diabetes, etc., or by an excessive formation of enterogenic 
toxins the consequence of absence of bile from the intestine.” 

A. E. Taylor, in the same System, vol. I, page 520, speaks of the 
effects of jaundice as follows: “ Bile acts as a tissue poison, particu- 
larly to the renal, hepatic, and muscle cells. There is further 
evidence that it exerts a hemolytic action. Possibly this may be 
related to the hemorrhagic tendency so frequently noted in jaundice. 
The body temperature is reduced, the pulse and respiration retarded, 
apparently on account of peripheral influences, since the effects 
occur following the local application of bile to the surface of the 
heart after section of the vagus in the curarized frog. There is 
dilatation of the peripheral capillaries. Large doses cause coma, 
convulsions, and paralysis. In jaundice we observe, clinically, 
retardation of the pulse, somnolence, albuminuria, sometimes 
emaciation and cutaneous disturbances, occasionally hemorrhages 
directly corresponding to the experimental findings.” 

Acute hemoglobinuria of the newborn according to E. P. Davis,’ 
was first clearly described by Winckel, who reported 23 cases of the 
disorder. It is characterized by swelling of Peyer’s patches and 
the mesenteric glands, blackish-red staining of the pyramids of the 
kidneys, with stripes of hemoglobin coloring, fatty degeneration 
of the liver and other viscera. Hematogenic icterus is present, 
the hemoglobin being extensively changed into bilurubin. The 
urine is dark, brown-reddish in color, contains hemoglobin, epithe- 
lium, casts, and micrococci. Chemical poisons as a cause were 
excluded in diagnosis. The mothers showed no infection and the 
children were usually well developed. The mortality was 19 out 
of 23. The cause of the disorder is not clearly demonstrated. It 
is undoubtedly an infection which attacks the blood, resulting in 
hemoglobinemia. Prophylaxis and treatment, beyond the faithful 
employment of antiseptic precautions, are practically without avail. 

Hematogenic jaundice accompanied with multiple oozing of blood 
has been described by Partridge. In the case reported recover) 
ensued. 

Pfaundler and Schlossmann‘ say that in case the icterus increases 


3 An American Text-book of the Diseases of Children, edited by Louis Starr. 
4 The Diseases of Children, English translation, vol. ii. 
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in intensity toward the end of the second or even the third week 
we may well assume that we are not dealing with that variety of 
icterus termed icterus neonatorum, but rather with an icterus due 
to some other and usually more serious disease. This disease, in 
most cases, is sepsis, in the clinical picture of which icterus plays a 
prominent role. In case sepsis can be excluded, and if toward the 
end of the first month of life the icterus becomes more pronounced, 
consideration must be directed toward the possible presence of an 
obstructive jaundice. The latter condition is, in general, rare in 
the newborn, and may be due to various causes, one of which is a 
congenital obliteration of the bile ducts, with which condition the 
feces are only slightly colored, and the icterus increases in intensity 
from day to day until the skin takes on a yellowish green color. 

The relation between disease of the liver and alteration of the 
brain has received much attention in recent literature. A remark- 
able progressive disease of the central nervous system was observed 
by Schiitte’ and a diagnosis during life was impossible. The liver 
at the necropsy was found to be much diseased, and the frontal 
lobe of the brain showed extensive destruction of nerve fibers and 
nerve cells and overgrowth of neuroglia. The changes were most 
intense in the frontal lobe, but were not confined to this part. The 
vessels were little affected and there was no evidence of syphilis 
in them. Schiitte believed that the disease of the liver stood in 
some relation to the disease of the brain, and there are other cases 
in the literature which justify this assumption, such as those recorded 
by S. A. K. Wilson. Schiitte does not detail the manner in which 
the liver disease affects the brain, but he states that in the develop- 
ing organism the effect of disease of the glands with its resulting 
metabolic change is especially intense on the development of the 
brain. 

Fleischer and Vélsch have described a condition with brownish 
pigmentation of tissue, especially of the edge of the cornea, with 
cirrhosis of the liver and implication of the spleen, allied to the 
pseudo-sclerosis of Westphal and Striimpell. The condition has 
been studied in this country especially by Holloway.6 A recent 
case of this disease is reported by Westphal,’ and in reporting it 
he discusses the possibility of toxins or infection as the cause of 
the disease of the liver and spleen; but an examination of the liver 
did not disclose any metallic poison. Westphal cannot explain 
the relation of the disease of the liver to the brain alteration, but 
he suggests that the hepatic cirrhosis may be embryonal. 

Bostroem,* in reporting a case of pseudo-sclerosis, comes to the 
conclusion that the changes in the nerve cells of the brain and the 


® Archiv f. Psychiatrie, vol. li, p. 334. 

6 American Journal of the Medical Sciences, 1914, exlviii, 235. 
7 Archiv f. Psychiatrie, vol. li, p. 1. 

’ Fortschritte der Medizin, 1914, Nos. 8 and 9. 
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overgrowth of neuroglia, as well as the alteratic: of the liver, are 
certainly caused by intestinal intoxication, depending on a functional 
disturbance of the gastro-intestinal tract. In 6 cases of pseudo- 
sclerosis there was chronic intestinal catarrh and in 4 cases diabetes. 
In these disorders gastro-intestinal disturbance and alteration of 
the liver in the form of cirrhosis are often observed. If more 
attention had been paid to gastro-intestinal disease in pseudo- 
sclerosis, Bostroem thinks, such disease probably would have been 
detected oftener. The peculiar condition of the liver occurring in 
this disease, he says, certainly is caused by an enterogenous toxin, 
although other causes may assist the gastro-intestinal condition in 
producing pseudo-sclerosis. 

The conditions described above have been observed in adults, 
but if a relation between disease of the liver and alteration of nerve 
cells of the brain is possible in adults, much more likely could such a 
relation exist in a newborn child. 

The cases I have observed in which severe jaundice seemed to 
be in etiological relation to the spastic cerebral diplegia are as 
follows: 

Case I.—E. Kk. was brought to me December 7, 1910. She 
was then three vears old. She was the fifth child, and all the other 
children were healthy. The labor was not difficult, was at full 
term, and forceps were not used. She was supposed to be a normal 
child until severe jaundice developed, when she was one week old 
and her entire body became very brown. She probably was 
unconscious during this attack. The jaundice disappeared after 
three days. She had a slight attack of measles in the second week 
of life. She was unable to hold up the head for a year. Until 
three years old she was unable to rise to a sitting posture when 
lving on the floor. When I first saw her she was unable to walk 
alone, and all movements of the upper and lower limbs were awk- 
ward. She was unable to talk. 

She was brought to me again May 14, 1914. At that time she 
was able to say “Papa” and “Mamma” and sometimes put two 
words together, but did not form any sentence and speech was 
very indistinct. It was difficult to determine the degree of intelli- 
gence. Choreiform movements were seen in the whole body and 
in the muscles about the mouth, and at times she had choreiform 
jerking of the upper lids and head. The head at times was held 
to the left. All the limbs were poorly developed and rigid. Both 
feet turned inward, and she wore out the toes of her shoes. She 
fell easily. The case was one of spastic ataxic diplegia. 

Case II.—L. K., aged sixteen months, was referred to me by Dr. 
William Muhlenberg, of Reading, November 21, 1912. He was 
born prematurely, possibly at the seventh and a half or eighth 
month, but in normal labor. Jaundice began on the fourth day, 
was very severe, and lasted about six weeks, and the child nearly 


‘reflexes. The bowels were very constipated. She had bilateral 
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died. When recovering from the jaundice the mother noticed 
that the head frequently was drawn backward. The left upper 
and lower limbs were paretic six or seven months, but at the time 
of my examination they were not weaker than the right. The 
digestion had been poor. He showed much incoérdination iu 
attempting to grasp objects. He was unable to sit up or to hold 
up the head, and if not supported the head would fall backward or 
to one side. He could move the head from side to side voluntarily. +4 
The upper limbs were moved freely and the grasp of each hand was 
fair. The biceps and triceps reflexes were not distinct. The upper 
limbs were not spastic. The lower limbs were moved freely and 
were somewhat rigid, and attempts to obtain the patellar reflexes 
increased the rigidity of these limbs. The premature birth compli- 
cates this case, but it does not explain the left hemiparesis. 

Case III.—H. A. A., was seen in consultation with Dr. David 
Riesman, September 30, 1913. She was born June, 1911, in normal 
labor without injury at birth. Severe jaundice developed a few 
days after birth, and for weeks the child was very ill and not expected 
to live. When I saw her she had been walking for six weeks. She 
was able to say a few words. She saw well and seemed to under- 
stand what was said to her. She was able to walk without support 
and apparently with no more incoérdination than a normal child = 
of the same age. The head could be moved voluntarily in all , 
directions, but she had much hypotonia of the neck muscles, and 
the head would fall first in one direction then in another, but fell 
chiefly to the left and backward. She had formerly drooled much. Be 
The facial muscles did not appear to be weak, but the eyes had a 
tendency to roll upward slightly. The limbs were very little if at 
all spastic. 

Case 1V.—M. E. H., was referred to me by Dr. L. J. Wenger, 
of Reading, September 2, 1914. She was three years and ten 
months old. She was the second child, healthy at birth, and born 
in normal labor. Severe jaundice began on the third day and lasted 
about three months. When five months old she had general 
convulsions. She had never held the head up. The mouth was 
held open and the head inclined forward or to one or the other side. 
She could not speak at all, and it was impossible to determine 
whether she could understand. The back was weak and she was 
unable to sit without support. She was badly nourished and 
appeared sickly. She did not try to hold anything in her hands, 8 
and sometimes would grasp the mother’s fingers. She was able 
to swallow without difficulty, but had had much difficulty at the 
time I saw her in swallowing. All the limbs were very rigid and 
emaciated, and the spasticity prevented the obtaining of the tendon 


talipes equinovarus. 


it 
i 
| 
| | 
| 
| i 


BRICKNER: SUBACROMIAL BURSITIS 351 


PREVALENT FALLACIES CONCERNING SUBACROMIAL BURSITIS. 
ITS PATHOGENESIS AND RATIONAL OPERATIVE 
TREATMENT. 


By Water M. Brickner, M.D., F.A.CS., 


ASSOCIATE SURGEON, MOUNT SINAI HOSPITAL, NEW YORK. 


SincE the publication of Codman’s! classic description of sub- 
acromial bursitis as “the common cause” of shoulder disability 
(“stiff and painful shoulder’), various articles on the subject have 
appeared in journals and text-books. It is curious to note in almost 
all of these, and in the conceptions of the condition held by sur- 
geons and roentgenologists generally, here and abroad, that gross 
fallacies prevail—despite the precise observations of Codman as 
to some of them, and in the evident absence of critical study con- 
cerning all of them. 

These fallacies are: 

1. That thickening of the bursal walls casts a shadow in the 
roentgenogram. 

2. That the calcareous deposit found in many of the cases is in 
the bursa. 

3. That subacromial bursitis often arises from vaguely con- 
ceived bacterial or “toxic” irritation. 

4. That subacromial bursitis is marked by decided swelling in 
the deltoid region. + 

5. That there is a characteristic point of tenderness over the 
outer aspect of the shoulder just below the acromion margin, and 
that the absence of this sign indicates, clinically, absence of bursitis. 

6. That the routine operative treatment to be recommended is 
“excision of the entire bursa.”’ 

Based on a personal study of over one hundred cases of shoulder 
disability, including nineteen that showed this calcareous deposit 
radiographically, seven of which I operated upon, this communica- 
tion is written to correct these fallacies. 

1. THe RoENTGEN-RAY SHADOW. As may be demonstrated by 
radiographs after operation (vide infra) a much thickened bursal 
wall casts no shadow, and with the removal of the calcareous deposit 
the shadow disappears. 

2. Tue Catcareous Deposit. This is not in but entirely 
beneath the bursa, in or in and upon the supraspinatus tendon or, 


1On Stiff and Painful Shoulders; The Anatomy of the Subdeltoid or Subacromial 
Bursa and its Clinical Importance; Subdeltoid Bursitis, Boston Med. and Surg 
Jour., 1906, cliv, 613. Bursitis Subacromialis or Periarthritis of the Shoulder-joint 
(Subdeltoid Bursitis), Boston Med. and Surg. Jour., beginning October 22, 1908, 
clix. “Stiff and Painful! Shoulders’ as Explained by Subacromial Bursitis and Partial 
Rupture of the Tendon of the Supraspinatus, Boston Med. and Surg, Jour., 1911, 
elxv, 115. 
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occasionally, the infraspinatus near its insertion. To be sure 
Painter,? who was the first to record the calcareous formation in 
subacromial bursitis, reported four cases with shadows in the 
radiographs, in two of which, he says, the bursa contained lime- 
bearing, cheesy material. But in the other two he found no deposit 
in the bursa, did not look beneath it, and assumed that the shadow 
was produced by the thickened bursal wall, which he excised—an 
assumption which he failed to control by a subsequent radiograph. 
Codman was present at one of Painter's operations, and noted in 
his own article*® that the calcareous material seemed to him to 
have come from beneath the bursa. He reported* three cases 
operated upon by himself, in all of which the deposit lay just beneath 
the floor of the bursa. It is not difficult for one who has performed 
the operation to understand why Painter made this faulty obser- 
vation. If the dissection is not made with this point in mind it is 
easy, especially in adherent cases, to inadvertently cut into the 
floor of the bursa with the same incision that divides its roof, thus 
allowing the often cheesy deposit beneath to flow out apparently 
from within the bursa. 

My series of seven operations amply corroborates Codman’s find- 
ing and the observation, in a single case, of Wrede.’ In three of 
my cases the deposit lay on the supraspinatus tendon and under- 
neath the bursal floor. In one case it was completely imbedded in 
the infraspinatus tendon near its insertion in the tuberosity. In 
three cases it was entirely concealed in the supraspinatus tendon 

one (semifluid) near, and two at a considerable distance from 
its insertion. In three of these cases of intratendinous deposit and 
in one of extratendinous location (Fig. 3), the material was dry, 
gritty, and composed of rough, sand-like granules, in color and 
appearance much resembling shad roe or yellow tartar when 
scraped from the teeth. Here and there in the mass may sometimes 
be found slightly larger, smooth bodies resembling miniature sesa- 
moid bones. An analysis of all these tiny bodies from one case, 
made by Dr. S. Bookman, physiological chemist to Mount Sinai 
Hospital, showed them to be composed “ chiefly of calcium oxalate, 
with smaller amounts of calcium carbonate, magnesium carbonate, 
blood fibrin, and serum albumin.”’ The calcium salts vary, however, 
in their presence and proportions. 

In the other three cases, one acute (16 days) and two chronic 
(several months), the deposit was semifluid—small and whitish 
in two cases, large and yellowish in one case. These are the 
accumulations that Codman quite pictorially describes as “ wen- 


2 Subdeltoid Bursitis, Boston Med. and Surg. Jour., 1907, elvi, 345. 

loc. cit., second article. 

4Codman, loc. cit., second and third articles. 

> Ueber Kalkablagerung in der Umgebung des Schultergelenks und ihre Bezie- 
hungen zur Periarthritis seapulo-humeralis, Arch. f. klia. Chir., 1912, xeix, 259 
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like.”’ He is wrong, however, in referring to them as cysts and in 
speaking of their sac. They are not cysts, and in neither the extra- 
nor the intratendinous variety has the deposit any sac or limiting 
membrane. The semifluid material from a case of four months’ 
duration, examined by Dr, Celler, associate in pathology to Mount 
Sinai Hospital, was found microscopically to consist of “ broken- 
down cellular material, many fat cells, a small amount of lime; 
no leukocytes; no tubercle bacilli or other bacteria in spreads; 
cultures sterile after seventy-two hours; guinea-pig inoculation, 
negative.” Baer® stated, however, that “if the process is a tuber- 
culous one the cavity may be filled with a dense, cheesy material, ”’ 
which we know now to be an error, as well as is his statement that 
‘when the bursa is replaced by dense scar tissue there is a shadow 


Fic. 1.—Linseed-sized shadow in a case of semifiuid extratendinous deposit as large 
as a finger-nail. 


to be seen in the radiographs.”” When yellow and quite fluid, the 
material is easily mistaken for pus, as by Cumston.? 

The roentgen-ray appearances of these deposits vary. The 
shadow is usually close to or even in contact with that of the 
greater tuberosity of the humerus, but it may be at some distance 
from the tuberosity in the line of the supraspinatus, or separated 
by a wide space from the bone margin. The shadow may be very 
small (Fig. 1) or quite large (Fig. 2, from a case in which the cal- 
careous material removed would thickly cover a fifty-cent piece). 
Usually single, the deposit is sometimes multiple (Fig. 3). The dry 

6 Operative Treatment of Subdeltoid Bursitis, Bull. Johns Hopkins Hospital, 
June, July, 1907, p. 282. 


7 Acute Suppurating Bursitis of the Subdeltoid Bursa, Annals of Surgery, 1913, 
Ivii, 143. 
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deposits correspond in size with their shadows. The fluid deposits, 
containing but a relatively small amount of lime, are much larger 


Fic. 2.—Unusually large, cap-like, dry extratendinous deposit. 


than their shadows. Thus in the case of which Fig. 1 is the radio- 
graph the deposit was the size of a finger-nail. 

Nor is the lime formation a slow or late process. In the acute 
‘ase referred to its presence was revealed by the radiograph ten 
days after the undoubted trauma that originated the symptoms 


Fic. 3.—Multiple calcareous deposits. 


(lurch of the body while hanging to a street-car strap), and it was 
demonstrated at the operation six days later. In another acute 
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case two large shadows were shown by the roerntgenogram eleven 
days after a fall on (?) the shoulder, and these two dry calca- 
reous deposits were removed from within the supraspinatus tendon 
on the seventeenth day after the injury. In another case a deposit 
was found by the roentgen rays on the fifth day after trauma. 

In none of my cases (all, however, operated upon within a year 
and a half after the onset) was there any infiltrating calcification 
of the tendon, or ossification. The deposit occurs in a discrete 
mass or masses, readily removable with a blunt spoon. 

In all three cases of extratendinous deposit I found a small trans- 
verse tear in the supraspinatus near its insertion, such as Codman® 
so clearly describes, without deposit, as associated with the bursitis. 
The rupture was of variable depth, in one case extending through 
the thickness of the tendon and exposing the joint capsule. Within 
the rent lay more of the deposit. In one of these, an acute case, 
both the infra- and the supraspinatus tendons were swollen and 
deeply hemorrhagic. In the four cases in which the mass of lime 
salts was concealed within it, the surface of the tendon appeared 
normal. 

As a result of contusion or tear of the tendon, there is a formation 

of granulation tissue, necrosis of tendon substance and deposition 
of lime. This corresponds with the histologic findings, to be pub- 
lished, in sections made from tendon fragments of my cases by Dr. 
E. Moscheowitz, pathologist to Beth Israel Hospital, New York. 
The deposition of lime in necrosed and inert tissues is a common 
phenomenon in pathology, e. g., in tuberculous processes, scars, 
corpora Albicantia, etc. But its frequent, early, sometimes mul- 
tiple appearance in the spinatus tendons after mild traumata has 
no parallel, as far as I know, in the human body. Its unique features 
present several interesting problems in the pathology of tendon 
injuries and of lime formation, the elucidation of some of which 
I hope to publish later. 
3. THe Erirotocy. The condition is one of adult life. The 
assumption of a bacterial or toxic origin for subacromial bursitis 
has never been substantiated by any evidence. If such an etiology 
were common, we ought to find a similar affection in the olecranon, 
trochanteric, quadriceps, and other burs. 

Excluding the rare tuberculous form described by Bilhaut® 
(of which I have seen but a single instance), and the purulent type, 
occasionally occurring metastatically in septic processes (of which 
I have operated upon three cases), I believe that subacromial bursi- 
tis is of traumatic origin, and that it is produced by bruising the 
structure between the acromion and the greater tuberosity (over 
which latter the adhesions and the thickening of the bursal wall 


8 Loc. cit., second article. 
9 Observations de Kyste & Grains Riziformes de la Bourse Sereuse Sous-del- 
toidienne, Ann. d'Orthop. et de Chir. prat., 1892, exciii, 6. 
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are most often found). When, as is frequently the case, the under- 
lying tendon is likewise contused or torn, the lime salts deposit 
in the area of necrosis that develops in this poorly vascularized 
tissue. Compression of the bursa and tendon between tuberosity 
and acromion is easily demonstrable at operation by abducting 
the arm. 

To be sure, a history of injury is often obtained with difficulty 
and sometimes not at all. This is because the trauma is usually 
a comparatively mild form of internal violence, such as hanging 
from a car-strap or flying ring, throwing the weight of the body 
on the outstretched arm while scrubbing the floor, or forcibly 
abducting the arm to throw a ball or to strike at an object with a 
stick. Such common movements are often not associated by the 
patient with his developing shoulder disability, not only because 
they are so commonly performed but also because the pain, and 
especially the stiffness, may not seriously attract his attention 
for a few days thereafter. But we must not depend entirely upon 
careful anamneses of these cases for evidence that such forms of 
internal violence can seriously injure the bursa and the tendon. 
Codman” has reported two cases he operated upon of complete 
rupture of the supraspinatus tendon and tear of the bursal floor, 
produced, respectively, by throwing a heavy blanket over a clothes- 
line, and by tightening a saddle-girth. In both cases something 
was felt to snap in the shoulder, and the arm fell limp. 

Another, still milder form of internal violence has been described 
as causative of subacromial bursitis, and I have a few probable 
instances in my own series. This consists in repeatedly performed 
occupational movements, such as cello-playing, hammering, and 
machine operating. I am not at all sure, however, that in these 
cases the real cause was not some unduly forcible abduction move- 
ment. 

Two types of external violence are also productive of subacromial 
bursitis. One of these is a fall upon the outstretched arm, which, 
it would seem, jams the head of the humerus against the acromion 
process, bruising bursa and tendon. The other is a fall or blow on 
the deltoid region. This latter injury may cause an irritation of 
the subdeltoid portion of the bursa, but it seems to me it is not 
very apt to tear the supraspinatus tendon. It may and often does, 
however, cause a tearing out of a portion of the supraspinatus 
insertion, 2. e., a small fracture of the greater tuberosity; and this 
condition closely simulates, clinically and radiographically, bursitis 
with calcareous deposit. 

4, CONCERNING SWELLING. In the early stage there is probably 
always an effusion of serum into the bursa (Flint" aspirated 3 


10 Complete Rupture of the Supraspinatus Tendon; Operative Treatment with 
Report of Two Successful Cases, Boston Med. and Surg. Jour., 1911, clxiv, 708. 

"Acute Traumatic Subdeltoid Bursitis, a New and Simple Treatment, Jour. 
Amer. Med. Assoc., 1913, Ix, 1224. 
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to 4 ¢.cm. in two acute cases); and sometimes this is sufficient 
in amount to produce an appreciable swelling in the deltoid 
region. In the later stage (and it is very often after several weeks 
or months that the patient first seeks relief) there is, in my ex- 
perience, no swelling whatever. On the contrary, there may be 
a decided flattening of the deltoid from atrophy of that muscle, 
with which there may also be atrophy of the spinati. The electrical 
reactions remain normal, however. 

5. Pornr or TENDERNESS; D1taGNosis. In easily recognized 
vases there is, indeed, localized tenderness over the outer aspect 
of the shoulder just below the acromion. But most instances of 
subacromial bursitis, in my experience, are not “typical,’’ and I 
have found this sign as often absent as present. It is absent some- 
times even in acute cases. Nor is the sign pathognomonic. It 
may be one of several points of tenderness in some other form of 
shoulder disability, or even when this is the only tender spot, it 
may be a manifestation of a fracture of the tuberosity, an inflam- 
matory process in the bone or periosteum (tuberculosis, syphilis), 
etc. 

The site of tenderness I find most constant in subacromial bursitis 
is anteriorly, over the lesser tuberosity, or a little above it; but this, 
too, is not pathognomonic. Sometimes the only, or the greatest 
tenderness is posteriorly, over the line of the infraspinatus. In 
some cases of long duration there is no point of noteworthy 
tenderness. 

Dawbarn’s sign—disappearance of the typical point of tenderness 
when the bursa is carried under the acromion by abducting the arm 
—I find only occasionally positive. This tenderness, when it is 
present, very often does not thus disappear. 

A sign I described"—pain referred to the outer deltoid region 
on gently pressing the circumflex nerve against the inner aspect 
of the humerus—is also only occasionally present. Greater or 
less limitation of abduction and of internal rotation is a striking 
feature of the typical cases. But I have found dense adhesions in 
the bursa of two who could abduct and rotate the arm fully, 
although with some effort. I have radiographs, too, showing large 
calcareous deposits in patients who complained only of annoying 
pains in the shoulder, and had had no limitation of motion in any 
direction. 

Of the typical cases the signs and symptoms have been admirably 
described by Codman* (although his classification into three types 
is open to criticism) and, less fully, by others. Of the larger number 
of less characteristic and atypical cases the diagnosis is to be 
made, not by a few clear-cut signs and symptoms, but by: a careful 


#2 Brickner, W. M., Shoulder Disability (Stiff and Painful Shoulder), Amer. 
Jour. Surg., 1912, xxvi, 196. 
13 Loc. cit., second article. 
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history of the onset and development; an inquiry concerning 
traumata of the kinds above described; a consideration of the 
incidence, location, and radiation of the pain, and its behavior at 
night and on resting the arm; a painstaking inspection and palpa- 
tion of both shoulder girdles; tests of all the shoulder movements, 
active and passive; the exclusion of such lesions as arthritis, cervical 
rib, bone inflammations, true brachial neuritis (extensive brachial 
neuralgia may be due to subacromial bursitis), and forms of 
shoulder disability other than bursitis; and, finally, roentgen-ray 
examination. 

A radiograph is of the greatest importance in all cases. When 
a bursitis has been diagnosed clinically, the picture may show, 
instead, a localized periostitis, tuberculosis or syphilis of the head 
of the humerus, a small fracture, or other lesion. Per contra, in 
cases in which the signs and symptoms suggest some other form of 
shoulder disability the roentgen-ray plate may reveal tell-tale 
caleareous deposits. A normal radiographic appearance of course 
does not exclude a bursitis without lime deposit. ~ 

6. “Excision OF THE Bursa;” OPERATIVE TREATMENT. I 
shall not here describe the non-operative treatment nor, in detail, 
the indications for operation. In acute cases, if there are severe 
and increasing pain and loss of function and a radiograph shows 
lime formation, open operation affords the promptest relief; indeed, 
if I may generalize from two cases, it speedily aborts a condi- 
tion that would otherwise be very prolonged. In less severe acute 
cases, without evidence of tendon injury, treatment by rest, pref- 
erably in bed, with the arm abducted, should be given a full trial." 
In long-standing cases much can often be done by persistent con- 
servative measures; but none of my cases with lime deposits has 
been relieved of pain except those operated upon. If the pain and 
loss of function seriously interfere with sleep and work, if the 
muscles are undergoing atrophy and, especially, if there is a deposit, 
operation provides the surest means of early cure. The breaking 
of bursal adhesions under narcosis is a more uncertain and far more 
risky procedure for, as Codman* reports, it is not without danger 
to the large vessels, the brachial plexus, the muscles, and, I would 
add, the bone itself. 

The recommendation in text-books to “excise the entire bursa”’ 
is evidently based on this advice in the articles of Baer and Painter, 
each of whom reports cases in which they performed this operation. 
They both speak of the bursa as “the size of a silver half-dollar” 
and refer to its apparently easy removal through a five-centimeter 
incision, by Painter, through “an incision of small extent,” by Baer. 
It is quite clear, therefore, that they had merely excised the sub- 


‘ 


“4 Brickner, A Simple, Easily Regulable Method of Applying Abduction in the 
Treatment of Shoulder Disability, Medical Record, January 2, 1915. 
16 Loc. cit., second article. 
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deltoid portion, which is still rather generally supposed to be a 
separate sac. Kiister’® had previously shown, and Codman has 
subsequently emphasized, that this is not so. 

The subacromial is one of the largest burse in the body. Above, 
it is adherent to the under surface of the acromion process and the 
coraco-acromial ligament, wherefrom it is reflected onto the joint 
capsule. Below, it is adherent to the inner surface of the deltoid 
muscle, extending fully one and a half inches distad to the greater 
tuberosity. Anteriorly and posteriorly, it encircles almost one- 
half the circumference of the humerus, and is attached by its under 
surface to the bone, the joint capsule, the biceps sheath and the 
tendons of the subscapularis and the spinati. Surely the complete 
removal of this extensive, intimately attached structure would 
be an imposing task! For an attempt to perform it I can conceive 
but a single indication—tuberculosis. 

The removal of even the subdeltoid portion is, it seems to me, 
quite unnecessary—theoretically, because a person ought to have 
as good function with a thickened bursal area as with an absence 
of that lubricating surface; practically, because, in my experience, 
there are prompt relief of pain and early restoration of function 
after the following operation. 

OPERATION. The patient is turned partly on his side, and a 
cushion is placed under the affected shoulder to conveniently expose 
its outer surface. The forearm and hand, which may be laid across 
the body, are wrapped in sterile towels or pillowcase so that, if 
necessary, an assistant can manipulate the extremity. 

A two-and-a-half- to three-inch vertical incision is made from 
the outer border of the acromion process downward over the greater 
tuberosity, 7. e., toward the external condyle (Fig. 4). The exposed 
deltoid muscle is split in the same line, largely by blunt, partly 
by sharp dissection. Retraction of the muscle exposes the roof of 
the bursa. This is drawn up, away from the bone, with two for- 
ceps, and freely divided between them, in the line of the muscle 
incision (Fig. 5). With retractors in the bursa its interior is thus 
freely exposed where it is usually most affected, viz., over the 
greater tuberosity (Fig. 6). Adhesive strands or bands are divided 
with scissors or excised. “Villous”’ or “ papilloma-like”’ masses, 
as described by Painter and Codman, if found, are cut away. With 
curved scissors, concavity toward the humerus, the sac is then 
explored below (toward the deltoid insertion), anteriorly, poste- 
riorly, and above (under the acromion), and any further adhesions 
are divided. The bursa is then explored with the finger, the arm 
being rotated backward, then forward, and pulled down upon, to 
facilitate this palpation, if necessary. At the site of maximum 


16 Ueber Bursitis Subacromialis (Periarthritis Humero-Seapularis), Arch, f. klin. 
Chir., 1902, Ixvii, 1013. 
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injury the bursal wall may be more or less thickened. I have not 
seen it thick enough to suggest the necessity of excising even small 
areas. 


Fic. 5.—The deltoid separated by retractors. The roof of the bursa is drawn up 
by toothed forceps and divided between them. 


The floor of the bursa is now incised, in the same dissection line, 
over the greater tuberosity and the supraspinatus insertion, and a 
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Pad) Fic. 4.—The incision. The lateral-supine position of the patient is not indicated. 
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dissected up from the tendon. If a deposit, fluid or solid, is thus 
found, it is removed with a blunt spoon (Fig. 7). The tendon thus 
exposed will reveal a superficial injury or a distinct small trans- 


Fic. 6.—The bursa is held open and adhesions are divided. 


Fic. 7.—The floor of the bursa is incised, dissected up and retracted. An extra 
tendinous deposit is removed with a spoon. The small tear in the tendon is sutured 
after trimming the edges. 
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he verse tear, within which is more of the solid or cheesy material. 
vat The edges of the rent are trimmed with a scalpel to remove adher- 
neh ing granules and frayed fibers. The tendon wound is then closed 
| 
4 


Fia. 8.—The divided floor of the bursa is retracted. The supraspinatus tendon is — 
split and held open and the intratendinous deposit is removed. 
i is reunited with chromicized catgut 
hi rounding the lime. 


The split tendon 
sutures after trimming away the fibers sur, 


4 | Fic. 9.—Reconstruction of the gbursa by suturing its divided floor and its roof. 
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with a couple of vertically placed chromicized catgut stitches (Fig. 
7). If no extratendinous deposit is found, the supraspinatus tendon 
is opened axially at the point suggested by the roentgenogram, if neces- 
sary enlarging upward the incision in the floor of the bursa. The 
tendon wound is retracted and the deposit is spooned out (Fig. 8). 
The tissue immediately surrounding the deposit is trimmed away 
with the granules adhering to it. The tendon is sutured with 
transverse stitches of chromicized catgut (Fig. 8). If no deposit is 
found in the supraspinatus the infraspinatus is opened, axially, and 
the material removed therefrom in the same way. 

The above paragraph refers to those cases in which the roentgeno- 
gram shows a shadow or shadows. In all cases, however, I think it 


Fic. 10.—The arm is kept in abduction by a light plaster-of-Paris spica. 


worth while to examine the tendons for a possible tear, through a 
small incision in the floor of the bursa. 

The incision in the bursal floor is closed with fine catgut sutures. 
In some cases of very adherent extratendinous deposit, these cut 
edges of the bursa are so frayed at this site, after it has been 
dissected up, that it cannot be entirely approximated over the 
tuberosity. 

A thin layer of vaseline is spread over the lining of the sac with 
the gloved finger or a smooth instrument. No small lump of the 
lubricant is left in, lest, by encystment, it might cause adhesions. 
In spite of this theoretical objection to the vaseline, I have found 
that it behaves well in these cases, and I believe that it probably 
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prevents the immediate reformation of the adhesions. The roof 
of the bursa is sutured completely with catgut (Pig. 9). Codman 
thinks it advisable to leave both layers of the sac unsutured so 
that fluids may drain through. I see no advantage in this practice; 
it has the perhaps theoretical objection that through gaps in the 
bursa adjacent structures may become adherent to the opposite 
wall. 

The deltoid muscle is allowed to fall together. I usually insert 
a few catgut stitches. The skin wound is closed without drainage. 
The arm is dressed in abduction of about 120 degrees, in a light 
plaster-of-Paris spica (Fig. 10). 

The abduction is continued until the first dressing—eight to 
ten days. Painter sees no advantage in the primary abduction 
and Codman abandoned it. I think it quite important. It relaxes 
the sutured supraspinatus; it relaxes the bursal walls and puts 
them in the position of maximum separation; it stretches the con- 
tracted periarticular structures (muscles chiefly), and assures at 
once a certain amount of abduction capacity, thus, I believe, reduc- 
ing the period of after-treatment. It is a position by no means 
insupportable, and though some patients find it irksome, their 
discomfort is a small price to pay for the service it renders. 

After the cast is removed the healed wound needs but a bit of 
gauze and adhesive plaster or collodion; and the patient is free 
to move his arm about. He is instructed to move it but little 
and gently at first, to rest it in a sling when sore or fatigued, and 
at night to abduct it as much as he comfortably can on pillows, 
or with a bandage carried from the wrist to the head of the bed. 
In the third week after the operation more active movements are 
instituted, if necessary. The length of time needed for full restora- 
tion of shoulder function depends upon how much and how long 
it had been previously interfered with. In cases of moderate 
disability, cure may be complete, or nearly so, within a month. 
In more severe cases, it will take two or three months to effect 
restoration of full mobility, by means of light Indian-club exercises, 
etc. Long after abduction is fully restored, there is apt to persist 
some limitation of internal rotation (inability to quite touch the 
opposite scapula across the back). 
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THE CLINICAL INTERPRETATION OF THE WASSERMANN 
REACTION WITH SPECIAL REFERENCE TO CHOLE- 
STERINIZED ANTIGENS.' 


By Joun A. Koutmer, M.D., Dr.Pu., 


PROFESSOR OF PATHOLOGY IN THE PHILADELPHIA POLYCLINIC AND COLLEGE FOR 
GRADUATES IN MEDICINE, 


AND 


Jay F. ScuamperGa, A.B., M.D., 


PROFESSOR OF DISEASES OF THE SKIN IN THE PHILADELPHIA POLYCLINIC AND 
COLLEGE FOR GRADUATES IN MEDICINE, 


(From the Laboratories of the Philadelphia Polyclinic and College for Graduates 
in Medicine. ) 


Ir is now well proved that the antigen in the Wassermann 
reaction is not necessarily biologically specific, but may be furn- 
ished by a variety of different lipoids from normal or syphilitic 
tissues. While it is true that extracts of a normal liver are gen- 
erally inferior to extracts of syphilitic liver as antigen in this 
reaction, it is equally true that alcoholic extracts of normal human 
heart may be equal or superior to alcoholic extracts of syphilitic 
liver, indicating that alcohol serves to extract from heart muscle 
a lipoid similar in its antigenic properties at least to that found 
in liver which is due to the presence and activities of Treponema 
pallidum. 

The serum of a syphilitic is characterized by the presence of 
an antibody-like substance, which has a great affinity for lipoids 
(lipodotropic), and in a mixture with them will cause the absorp- 
tion or fixation of complement to a well marked degree. The 
old conception of the reaction which regarded the antigen as 
specific is erroneous; rather the nature of the antibody constitutes 
the specific character of the reaction because of its ability to absorb 
or fix complement in the presence of a lipoid. This antibody or 
“reagin’”’ will, however, react better with some lipoids than with 
others and hence the necessity of finding that lipoid or combination 
of lipoidal substances which possesses most affinity or antigenic 
sensitiveness for the lipoidophilic antibody regardless of whether 
these lipoids are derived from syphilitic or normal tissues. In 
other words, the main principle and all that is definitely known 
of the syphilitic reactions is that while lipoidal extracts, as well 
as normal and luetic serums, may separately absorb or fix small 
amounts of complement, a mixture of a suitable extract and syph- 
ilitic serum is capable of fixing larger amounts of complement. 
Therefore, while the antigen is not biologically specific nor the 


! Read before the College of Physicians, Philadelphia, October Ss, 1914 
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antibody endowed with the property of reacting with but one 
lipoidal substance, the Wassermann reaction is, nevertheless, 
highly specific because a similar lipoidophilic antibody is found 
practically in two other diseases, namely, frambesia and leprosy. 
When these may be excluded the Wassermann reaction becomes 
highly specific and one of the best diagnostic aids known in modern 
medicine. Most efforts of late, therefore, have been made to 
increase the delicacy of the Wassermann reaction and yet keep it 
specific by attention to technical points in the hemolytic system 
and by attention to the tissue extract used as antigen. 

Since Sach’s? originally proposed alcoholic extracts of beef 
heart reinforced with cholesterin as antigens in the Wassermann 
syphilis reaction, most observers who have employed these antigens 
have reported them as being quite sensitive and superior to all 
others. Thus McIntosh and Fildes* found cholesterinized heart 
extracts much superior to a plain extract of normal heart, to 
alcoholic extracts of syphilitic liver and to the lecithin-cholesterin 
mixture of Browning, and on account of their sensitiveness and 
the constancy of their qualities believe that they fulfil the require- 
ments of a standard antigen. Walker and Swift! have reported 
equally favorable upon cholesterin heart extracts, having found 
them superior to alcoholic extracts of syphilitic liver, simple in 
preparation and of constant antigenic value. One of us (Kolmer) 
with Laubaugh, Casselman, and Williams’ has been interested 
in this subject for several years and has made a study of cholester- 
inized extracts as compared with a number of other well-known 
antigens, particularly alcoholic extracts of syphilitic liver and 
acetone-insoluble lipoids. Our studies proved quite conclusively 
that a cholesterinized alcoholic extract of normal heart consti- 
tutes the most delicate antigen of the large number of extracts 
studied, acetone-insoluble lipoids coming second and_ proving 
the best non-cholesterinized extract. As compared with alcoholic 
extracts of syphilitic liver the cholesterinized extracts gave 29.4 
per cent. stronger reactions, and what is more important yielded 
positive reactions in 23 per cent. of cases where the reaction with 
an alcoholic extract of syphilitic liver was negative. In an analysis 
of these cases it was found that the positive result was generally 
correct and but an expression of the higher antigenic sensitiveness 
of the cholesterinized antigens. This was true in cases yielding 
50 per cent. or more inhibition of hemolysis. In a number of cases, 
however, the cholesterinized extracts yielded 25 per cent. or less 
inhibition of hemolysis with complete negative reactions with 
alcoholic extracts of syphilitic liver, and such cases have given us 


2 Berl. klin. Wochnschr., 1911, xlviii, 2066. 
’ Ztschr. f. Chemotherap., Orig., 1912, pp. 1, 79. 


5 Archiv. Int. Med., 1913, xii, 660. 
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much concern as to the proper interpretation to be made of the 
results. Using the serums of normal persons we found 5 to 10 
per cent. of these cholesterinized extracts would yield pseudo- 
reactions of about 10 per cent. or less inhibition of hemolysis. 
In other words strong positive reactions with cholesterinized 
extracts indicate the presence of syphilis even though the reaction 
with alcoholic extracts of syphilitic liver were clearly negative; 
but weak positive reactions are more difficult to interpret and the 
chief object of the present communication deals with this class 
of reactions based upon a group of cases tested with different 
extracts and carefully studied from the clinical aspect. 

Additional reports upon cholesterinized extracts as antigens 
in the Wassermann reaction have been made by Field,’ Thompson,’ 
and Judd,’ all of whom compared them with other antigens as 
alcoholic extracts of syphilitic liver and acetone-insoluble lipoids, 
and reported favorably upon the superior qualities of the chole- 
sterinized heart extracts. Thomas and Ivy® secured a relatively 
large number of what they considered pseudo or false positive 
reactions and are opposed to their use. 

The main purposes of this communication are fourfold: 

1. To further study the antigenic value of cholesterinized 
alcoholic extracts of normal heart as compared with alcoholic 
extracts of syphilitic liver and acetone-insoluble lipoids. 

2. To study with particular care those cases reacting only with 
cholesterinized extracts and negatively with other antigens in order 
to determine the specificity of the reaction with cholesterinized 
antigens. 

3. To study the question of weak positive reactions with chole- 
sterinized extracts and the serums of persons who deny syphilitic 
infection and who present no evidences of the disease. 

4. To study the value of the Wassermann reaction performed 
with cholesterinized extracts as a control on the treatment of 
syphilis. 

TECHNIQUE AND MetTHop or Strupy. ‘There is general agree- 
ment among those who have employed cholesterinized antigens 
regarding the remarkable sensitivity and antigenic value of these 
extracts. Not all observers, however, have mentioned the possi- 
bility of obtaining slight degrees of inhibition of hemolysis with 
an occasional serum from a person who denies syphilitic infection 
and who presents no clinical evidences of the disease, although 
it is practically impossible to rule out latent hereditary syphilis 
with absolute certainty in all instances. 

The antihemolytic activity of cholesterin is well known and 
unless the extracts reénforced with this substance are carefully 
standardized the tendency to obtain varying degrees of inhibition 


6 Jour. Amer. Med. Assn., 1914, Ixii, 1620. 
7 Tbid., 1458. 8 Ibid., lxiii, 313. Thid., lxii, 363. 
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of hemolysis with normal serum becomes more and more in evidence. 
In using these extracts, therefore, the first requirement is a careful 
titration of their antigenic and anticomplementary values; in 
the Wassermann reaction we use two or three times the antigenic 
unit as one dose, providing that this amount is at least eight or 
ten times less than the anticomplementary unit. 

If exactly one unit of complement and one unit of hemolytic 
amboceptor are employed in a technique the percentage of pseudo- 
reactions with cholesterinized antigens is likely to be relatively 
high because of the natural antihemolytic activity of cholesterin 
in addition to the anticomplementary action of the alcoholic 
extract and patient’s serum themselves. This influence may be 
overcome in a large percentage of cases by using at least one and 
a half or two units of complement or hemolytic amboceptor in 
conducting the reaction. It is important to remember this anti- 
hemolytic tendency of cholesterin and provide for it in our hemo- 
lytic system if antigens reénforced with cholesterin are being 
employed. As expected old serums, those containing appreciable 
amounts of thermostabile anticomplementary bodies, are more 
likely to show their anticomplementary condition with cholester- 
inized than with plain extracts. 

With antigens which are carefully standardized at frequent 
intervals we have for several years used one and a half or two 
units of complement or hemolytic amboceptor in conducting the 
Wassermann reaction. Our usual custom is to use 0.05 ¢.c. (1 ¢.c. 
of 1 to 20 dilution) of fresh guinea-pig serum as a unit of comple- 
ment and after titrating the hemolytic amboceptor with the com- 
plements and corpuscles used in the day’s work to employ one and 
a half or two units of the amboceptor in the antigen titration and 
in the Wassermann reactions. The results of the reactions herein 
recorded were conducted in this manner. Even under these con- 
ditions we have found a small percentage of cases denying syphilis 
and showing no clinical evidences of the disease to yield slight 
(10 per cent. or less) inhibition of hemolysis with the cholesterinized 
extracts; possibly a portion of these may have been avoided by 
using larger amounts of complement or amboceptor; at least the 
importance of not using more of the antigen than is necessary 
and of using more than one unit of complement or amboceptor are 
to be emphasized. 

The use of multiple units of complement or amboceptor up to 
two or three units does not appear to impair the delicacy of the 
reaction of cholesterinized extracts with syphilitic serums and 
lessens the effect of the antihemolytic action of the cholesterin 
and the tendency for false positive reactions with normal sera. 
It is peculiar of these reénforced extracts that when they inhibit 
or fix complement with syphilis antibody the degree of fixation is 
usually quite marked and not so readily masked by an excess 
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of complement or hemolytic amboceptor as when plain antigens 
are employed. 

For several years it has been our custom to use at least three 
different antigens with each serum in conducting the Wassermann 
reaction. The two main reasons for this practice are, first, to 
better study cholesterinized extracts as compared with plain 
extracts with a check upon the possibility of pseudo-reactions; 
and secondly, because we have reason to believe that the lipodo- 
philic reagin or syphilis antibody in different serums concerned 
in the Wassermann reaction, has a different affinity for lipoidal 
extracts, and that these differences are independent of any changes 
in the antigens themselves. With the serum of active syphilis 
most any extract will serve to fix complement and yield a positive 
reaction, but when the amount of antibody is small, as in long 
standing or vigorously treated cases, the question of antigen and 
technique becomes one of considerable importance. It is in such 
cases that we have noted the varying degrees of reaction with 
different antigens of equal efficiency, and it was not uncommon to 
find a negative reaction with one antigen and a positive with 
the others. In not a few cases dependence on a single extract 
would have led to false negative reactions with serums of cases 
where treatment was being guided by the serum reactions. This 
is especially true of alcoholic extracts of syphilitic liver; less 
true of acetone-insoluble lipoids and least likely to occur with 
cholesterinized extracts. 

It is the practice of one of us (Kolmer) to employ a cholesterinized 
alcoholic extract of human or beef heart, an alcoholic extract of 
syphilitic liver and an extract of acetone-insoluble lipoids in con- 
ducting the Wassermann reaction with each serum. As recorded 
by one of us in the paper previously mentioned, acetone-insoluble 
lipoids was found the best non-cholesterinized or plain antigen. 
The results of several hundred of reactions performed since then 
substantiate this observation. In other words, we have found 
cholesterinized alcoholic extracts of normal heart most sensitive; 
an extract of acetone-insoluble lipoids second in the order of anti- 
genic sensitiveness and alcoholic extracts of syphilitic liver some- 
what less sensitive than the other two. 

Usep in Tuts Srupy. Antigens. Two kinds of 
cholesterinized extracts were used, namely, alcoholic extracts 
of human and beef heart reénforced by the addition of 0.4 per 
cent. pure cholesterin. Human heart extract has been found 
superior to that of beef heart and guinea-pig heart. An alcoholic 
extract of syphilitic liver and suitable extracts of the acetone- 
insoluble lipoids from human and. beef heart were used in a com- 
parative study with the cholesterinized extracts. 

Serums. In all the serums from 434 persons have been tested 
during the past seven months. These were mostly secured from 
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cases in private practice and from the wards and out-patient 
clinics of the Polyclinic Hospital. In one series are collected 239 
‘ases in which a history and clinical diagnosis were available; in 
a second series are listed 175 cases in which the diagnosis was 
incomplete or not given. We have excluded from this series all 
cases which reacted with cholesterinized extracts only because with- 
out a history they are not available for critical study. 

1. A general examination of these series of cases shows that with 
214 of the 414 serums the reactions were negative with all antigens 
including the cholesterinized extracts. In a further study of the 
question of false positive reactions with cholesterinized extracts 
we shall have occasion to refer to them in more detail. 

2. With 200 serums a positive reaction was observed with one 
or more of the antigens. With 164 serums the reactions were 
positive with all three antigens but the degree of the reaction 
was not equal with all. Thus with 82 serums or exactly 50 per 
cent. the results are equal and in the remaining 50 per cent. the 
reactions with the different extracts varied to some degree. These 
are worthy of further analysis in order to study the relative 
sensitiveness of the different extracts. 

3. Even a cursory examination of these series will suffice to show 
the greater antigenic: sensitiveness of cholesterinized extracts; 
that they serve to give positive reactions with luetic serums reacting 
weakly or negatively with alcoholic extract of syphilitic liver 
and acetone-insoluble lipoids and that the tendency to produce 
pseudoreactions with normal serums is slight. 

ANTIGENIC VALUE OF CHOLESTERINIZED Extracts as Com- 
PARED WitH ALcoHoLic Extracts oF Sypamitic Liver. 1. Of 
155 serums in which a positive reaction was observed with both 
extracts, in 81 or 52.2 per cent. of cases the reactions were equal 
in both. 

2. In 74 or 47.8 per cent. of cases the cholesterinized extracts 
gave a stronger reaction. 

3. In no instance were the reactions negative with the choles- 
terinized and positive with the alcoholic extracts of syphilitic 
liver. 

4. In 21 or 10.5 per cent. of 200 cases the reactions were positive 
with the cholesterinized extracts and negative with alcoholic 
extracts of syphilitic liver. These cases are worthy of further 
study and will be later considered in detail; here it may be stated 
that while the diagnoses were mostly made in the clinics and the 
patients were not directly under the observation of the authors, in 
at least 14 the history strongly suggested syphilis. 

ANTIGENIC VALUE OF CHOLESTERINIZED Extracts AS Com- 
PARED WITH Extracts OF ACETONE-INSOLUBLE Liporps. 1. Of 
169 serums in which a postive reaction was observed with both 
extracts, in 120 or 71 per cent. of cases the reactions were equal 
in both. 
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2. In 48 or 28.4 per cent. of cases the cholesterinized extracts 
yielded stronger reactions. 

3. In only one case (No. 233) the reaction with a cholester- 
inized extract was very slightly weaker than that observed with 
acetone-insoluble lipoids. 

4. In no instance was a reaction negative with a cholesterinized 
extract and positive with acetone-insoluble lipoids. 

5. In 21 cases or 10.5 per cent. the reactions were positive with 
a cholesterinized antigen and negative with acetone-insoluble 
lipoids. 

In the majority of these the reactions occurred with the serums 
of persons in whom the history and findings were strongly sug- 
gestive of syphilis. 

These results, which correspond quite closely with those pre- 
viously reported by one of us” indicate the superior antigenic 
sensitiveness of cholesterinized antigens as compared with other 
extracts which are in common use. 

It may be stated, therefore, that cholesterin appears to have 
a more marked affinity for the lipodophilic reagin or syphilis 
antibody than other lipodal substances and consequently is capable 
of absorbing or fixing complement with this antibody to a well- 
marked degree. The increased sensitiveness of reénforced antigens 
may be due in part to the antihemolytic activities of cholesterin in a 
manner comparable to the increased sensitivity of serums con- 
taining thermostabile anticomplementary bodies. Or if the Wasser- 
mann reaction is interpreted as a colloidal reaction, cholesterin 
may be regarded as peculiarly suited for the formation of new 
compounds with the syphilis antibody with consequent absorption 
of complement to a well-marked degree. Whatever may be the 
explanation the fact remains as well proven that the addition 
of cholesterin to alcoholic extracts of normal organs and particularly 
of heart muscle, increases the antigenic sensitiveness of these 
extracts for syphilis antibody. The important question at issue, 
however, is in regard to the possibility of these reénforced extracts 
yielding false positive reactions with normal serums, that is, of its 
power to fix or absorb complement with some constituent of normal 
serum as is present to a well-marked degree in normal rabbit serum" 
and increased as a result of syphilitic infection. This is the point 
we have studied with particular interest. 

CONCERNING THE SPECIFICITY OF THE WASSERMANN REACTION 
WITH CHOLESTERINIZED ANTIGENS. As just stated, most interest 
centres about the small percentage of cases which reacted only 
with the cholesterinized extracts. In practice these are the cases 


10 Kolmer, J. A., Laubaugh, E. E., Casselman, A. J., and Williams, W. W., Archiv. 
Int. Med., 1914, xii, 660. 

1 Kolmer, J. A., and Casselman, A. J., Jour. Med. Research, 1913, xxviii, No. 
2, p. 369. 
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which give us most concern in the clinical interpretation of the 
reaction, especially when the degree of inhibition of hemolysis 
is slight. When there is 50 per cent. or more inhibition of hemo- 
lysis with a cholesterinized extract we regard the reaction as 
positive even though the reactions with alcoholic extracts of 
syphilitic liver and acetone-insoluble lipoids are clearly negative. 

The following is a list of cases from the Polyclinic Hospital 
and included in one series which reacted only with cholesterinized 
extracts. Cases 254, 235, 236, 237, 238, and 239 were observed in 
the skin clinic of the Polyclinic Hospital under the eye of one 
of the authors. 

Case 10.—W. E., aged forty-two years. Primary optic atrophy. 
Had an accident to one eye in childhood. At present has Argyl- 
Robertson pupil. The blood reaction is as follows: 


Cholesterin- Alcoholic Acetone- 
ized beef extract of insoluble 
heart syphilitic liver lipoids. 


= 


CasE 25.—E. B., aged two vears. Diagnosis: enuresis; heredi- 
tary syphilis. Nothing in family history suggestive of lues. Physical 
examination shows occipital and cervical lymphatic glands are 
palpable. Has ptosis of the right eyelid. Had suspicious rash 
during winter. 

Cholesterin- Alcoholic Acetone- 

ized beef extract of insoluble 

heart syphilitic liver. lipoids 
July 27, 1914 ++—-+++ 
July 31, 1914 +++ 


Case 35.—S. B., aged twenty-one years. Diagnosis: tumor of 
breast. Nothing in history suggestive of syphilis. Patient has a 
mass in the breast that appeared to be tuberculous. The blood 
reaction was as follows: 

Cholesterin- Aleoholic Acetone- 


ized beef extract of insoluble 
heart syphilitic liver lipoids 


Case 55.—M. C., aged sixty-eight years. Diagnosis: car- 
cinoma of liver or cirrhosis of liver. Patient had failure of health 
four years previous to admission. Was married, had three children; 
all died in early life. One was stillborn; one died at age of one and 
a half years and one died at age of fifteen years. Causes not stated. 
Father had paralysis before he died. The blood reaction was as 
follows: 

Cholesterin- Alcoholic Acetone- 
ized beef extract of insoluble 
heart syphilitic liver. lipoids 
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CasE 85.—H. S., aged two years. Infantile hemiplegia; nothing 
in history suggesting lues; present sickness came on with chills, 
fever, and convulsions, followed by a paralysis of left arm and leg, 
also could not speak. Regained power of speech, but cannot walk. 
The blood reaction was as follows: 


Cholesterin- Alcoholic Acetone- 
ized beef extract of insoluble 
heart. syphilitic liver. lipoids. 

= 


Case 106.—H. R., aged four years. Diagnosis: acute cardiac 
dilatation and chorea. Nothing in family history suggestive of 
lues. Mother had no miscarriages; no stillbirths. Physical 
examination shows that all the superficial lymphatic glands are 
enlarged and not tender. Present sickness began with a chill, 
fever, and pain in the wrists. The blood reaction was as follows: 


Cholesterin- Alcoholic Acetone- 
ized beef extract of insoluble 
heart. syphilitic liver. lipoids. 


Case 127.—T. M., aged fifty-eight years. Primary diagnosis: 
locomotor ataxia; secondary diagnosis: gastritis. Patient denied 
any luetic infection. Nothing in history suggesting syphilis. 
(There was quite a dispute as to the diagnosis in this case.) Knee- 
jerks were quite suggestive of gastric crises. Tabes was the diagnosis 
severally suggested. The blood reaction is as follows: 


Cholesterin- Alcoholic Acetone- 
ized beef extract of insoluble 
heart syphilitic liver lipoids 


Case 134.—A. M., aged fifty-six years. Primary diagnosis: 
acute dementia; secondary diagnosis, neurasthenia. Patient had 
eleven children, all dead but three; causes not stated. Patient 
complains of indefinite pain in all parts of her body. The blood 
reaction was as follows: 


Cholesterin- Alcoholic Acetone- 
ized beef extract of insoluble 
heart. syphilitic liver. lipoids. 


CasE 168.—S. G., aged forty-three years. Primary diagnosis: 
osteitis (luetic?). The blood reaction was as follows: 


Cholesterin- Alcoholic Acetone- 
ized beef extract of insoluble 
heart syphilitic liver lipoids. 


CasE 174.—R. G., aged nineteen years. Nothing whatsoever 
in history suggestive of lues. Patient suffering from nausea, loss 
VoL. 149, No. 3.—manrcH, 1915. 13 


| 


374 KOLMER, SCHAMBERG: THE WASSERMANN REACTION 


of weight. Patient was put on protiodide on July 16, 1914, but no 
data as to results of the treatment. Girl has suspicious patches on 
tongue. The reaction of the blood was as follows: 


Cholesterin- Alcoholic Acetone- 
ized beef extract of insoluble 
heart. syphilitic liver. lipoids 
++++ 


Case 200.—E. H., aged twenty years. Diagnosis: psychosis. 
Nothing in history suggesting syphilis. Patient became melancholy 
for no apparent cause. Refused to talk, walk, or eat. Was afraid 
to be touched and refused all assistance. Was in the hospital but 
three days. A complete family history was not obtained. Right- 
sided paralysis. The blood reaction was as follows: 


Cholesterin- Alcoholic Acetone- 
ized beef extract of insoluble 
heart. syphilitic liver. lipoids 


Case 201.—B. D., aged forty-two years. Diagnosis: chronic 
gastritis; arteriosclerosis. Pain in epigastrium for past year. 
Nausea and sometimes vomiting. History of chancre; enlarged 
epitrochlear glands. The blood reaction was as follows: 


Cholesterin- Alcoholic Acetone- 
ized beef extract of insoluble 
heart. syphilitic liver. lipoids 
+++4+4 


Case 205.—M. T., aged two months. Diagnosis: gastro- 
enteritis and malnutrition. Child healthy at birth. Bottle fed. 
First birth. No history of lues. Mother states that child had 
blebs on soles of feet and palms of hands at birth. No skin erup- 
tion. At time patient was admitted there was a distinct shedding 
of the skin on the palmar and plantar surfaces. The blood reaction 
was as follows: 


Cholesterin- Alcoholic Acetone- 

ized beef extract of insoluble 

heart. syphilitic liver. lipoids. 
++++ 


CasE 207.—W. S., aged forty-five years. Diagnosis: carcinoma 
of stomach. Nothing whatsoever suggestive of syphilis in the 
history; however, there was no negative statement as to luetic 
infection. Pain in epigastrium. The blood reaction was as follows: 


Cholesterin- Alcoholic Acetone- 

ized beef extract of insoluble 

heart. syphilitic liver. lipoids. 
May 10, 1914 + 
May 12, 1914 


Case 214.—T. K., aged thirty-six years. Diagnosis: acute 
neuritis. Nothing in history or physical examination suggestive 
of syphilis. This patient was put on KI gr. VII t.i.d. and on the 
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second day after taking medicine patient developed a severe coryza 
which quickly cleared up upon withdrawal of the drug. Pain in 
legs about course of anterior and posterior tibial nerves; weakness 
after standing. The blood reaction is as follows: 


Cholesterin- Alcoholic Acetone- 
ized beef extract of insoluble 
heart syphilitic liver lipoids 


Case 234.—I. A., aged ten years. Lues hereditaria. Patient 
had extensive ulcerative and vegetative lesions on the right arm 
and hand. His serum reaction on was as follows: 


Cholesterin- Alcoholic Acetone- 
ized human extract of insoluble 
heart syphilitic liver lipoids 


Under appropriate specific improvement a striking improvement 
in the eruption was brought about. 

CasE 235.—F. McL., aged fifty years. Was treated several 
years ago for a squamous syphilide of the palm of the hand. Had 
been under internal treatment for some years. On April 10, 1914, 
his reaction was as follows: 


Cholesterin- Alcoholic Acetone- 
ized human extract of insoluble 
heart syphilitic liver. lipoids. 


4 aii 


Case 236.—Mrs. Kk. Developed an initial lesion on the lip in 
April, 1913. Husband was being treated for lues. This patient had 
had salvarsan and mercurial inunctions. Her serum reactions 
were as follows: 


Cholesterin- Alcoholic Acetone- 
ized human extract of insoluble 
1eart syphilitic liver. lipoids 
June 29, 1914 + — (D. H.) ~ 
September 16, 1914 rt _ + 


Case 237.—O. R., aged fifty-nine years. Slight treatment at 
the dispensary for pruritus of the genitalia. It was noticed that he 
had luetic scars on the forehead and blood was taken for a Wasser- 
mann reaction. 


Cholesterin- Alcoholic Acetone- 
ized human extract of insoluble 
heart. syphilitic liver. lipoids 


Case 238.—P. McG., aged forty-four years, presented himself 
with an eruption upon the lower lip of suspicious character. Dura- 
tion two years. His Wassermann reaction yielded the following 
result: 


Cholesterin- Alcoholic A cetone- 
ized human extract of insoluble 
heart syphilitic liver lipoids 
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CasE 239.—D. M., aged thirty years. Patient has been under 
observation with a rebellious and severe sycosis vulgaris involving 
the cheeks, chin, and lip. There is no history of lues and the 
patient’s general health is good. On April 2, 1914 his serum reacted 
as follows: 


Cholesterin- Alcoholic Acetone- 


ized beef extract of insoluble. 
heart. syphilitic liver. lipoids. 
+ — (D. H.) — (D. H.) 


In this case we are not persuaded that the reaction indicates 
lues; the possibility of a latent lues hereditaria, however, can never 
be quite eliminated, and the interpretation of the reaction in this 
patient must remain open. 

The list above given representing ambulatory hospital patients 
might readily contain inaccuracies of diagnosis such as not in- 
frequently occur in dispensary practice. It will, perhaps, be more 
valuable therefore to study a series of patients in private practice. 
Below is appended a list of 20 such patients who have been under 
the observation of one of the authors for from one to six years. 
All of these patients are luetic subjects, and multiple serological 
tests have been made on practically all. These patients have shown 
at times a positive Wassermann reaction with the alcoholic extracts 
of syphilitic liver and an extract of acetone-insoluble lipoids, but 
have at other times been negative with these and positive only 
with the cholesterinized antigens. The persistence of negative 
Wassermanns in these cases would have suggested an extinction 
of the spirochetic infection and consequent cessation of treatment, 
had not the cholesterinized antigen been employed. Most of these 
patients were in the secondary and tertiary stage. Some of these 
patients after exhibiting positive reactions only with the choles- 
terinized antigens later gave frank positives with an alcoholic 
extract of syphilitic liver. One patient with a four-year-old infec- 
tion had had several negative Wassermanns reported by a com- 
petent serologist. He presented himself for treatment with an 
annular nodular eruption upon the side of the chin; he was much 
surprised and shocked when he was informed that the patch was 
syphilitic for he was hopeful that he had been cured. A blood test 
was again made and was negative with alcoholic extract of syphilitic 
liver, but weakly positive with the extract of syphilitic liver and 
strongly positive with the cholesterinized extracts, and intravenous 
injection of salvarsan effected a rapid disappearance of the patch. 

A brief history of these cases is appended: 

CasE 1—J. W., aged thirty-two years. Infection in 1901. 
Treated by his physician with internal remedies for two years. 
He has since July, 1913, received ten intravenous injections of 
salvarsan and neosalvarsan and a course of gray-oil injections and 
is entirely free of any manifestations of disease. The record of 
his blood test is as follows: 
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Cholesterin- Cholesterin- Alcoholic Acetone- 

ized beef ized human extract of insoluble 

heart heart syphilitic liver. lipoids. 
December 30, 1913 + 
February 11, 1914 +++ ++ 2 
April 27, 1914 -(D. H.) 
June 13, 1914 _ -(D. H.) + 

September 6, 1914 +++ + 


It will here be seen that when the patient came first under ob- 
servation the serum test with the alcoholic extract of syphilitic 
liver and acetone-insoluble lipoids was negative, with positive 
reactions only with the cholesterinized extracts. As indicating 
that the latter tests meant spirochetic activity, the tests later became 
positive with the other antigens. 

Case 2.—W. S., aged fifty-five years. Infection dates back to 
early manhood. Patient has arteriosclerosis. Wife treated ten 
years ago for placques on tongue. The record of the serum test 
is as follows: 


Cholesterin- Cholesterin- Alcoholic Acetone- 
ized beef ized human extract of insoluble 
heart heart syphilitic liver lipoids 
March 4, 1911 Weak + Weak + 
September 26, 1911 ++ + + 
November 24, 1911 - + 
May 23, 1912 + 4 
Octo ber23, 1912 + +t 
March 14, 1913 
May 8, 1913 - 
June 12, 1913 + + ~ + 
November 13, 1913 + + - — 


This patient has had seven intravenous injections of salvarsan 
and neosalvarsan, in addition he received mercurial injections. 
His health has been much improved. The five tests above indicated 
that are negative with the alcoholic extract of syphilitic liver do 
not persuade us that infection is eradicated. 

Case 3.—J. K., aged thirty-three years. Infection dates back 
five years. Had an entirely inadequate treatment during the 
secondary period. Patient came under the care of one of the authors 
in December, 1912. A blood test taken about three weeks after 
the cessation of mercurial inunctions was negative. The serum 
reactions are herewith appended: 


Cholesterin- Cholesterin- Alcoholic Acetone- 
ized beef ized human extract of insoluble 
heart heart syphilitic liver lipoids 
December 2, 1912 ~ 
September 27, 1913 +++4 +++4 + 4 
April 7, 1914 
June 27, 1914 T 


The first test when the patient came under our observation was 
made by a very competent serologist in this city; it doubtless had 
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been influenced by the preceding treatment. The patient received 
while under our care thirteen gray-oil injections, five intravenous 
injections of neosalvarsan and other treatment. 

Case 4.—S. H., aged thirty-two years. Had a suspicious sore 
three years ago, the nature of which was not determined by his 
physician at that time. The patient came under observation in the 
autumn of 1913, at which time he had numerous ulcerative lesions 
on the thighs and legs. His blood reactions were as follows: 


Cholesterin- Cholesterin- Alcoholic Acetone- 
ized beef ized human extract of insoluble 
heart. heart. syphilitic liver. lipoids. 
October 21, 1913 ++++ ++++ TT 4 + + + + 
March 24, 1914 + 
June 2, 1914 + + ++ 


The ulcerations healed up under two intravenous injections of 
neosalvarsan. The patient received in all eight intravenous in- 
jections of neosalvarsan and salvarsan and eight gray-oil injections. 
He is at present free of symptoms, but is still under treatment. 

Case 5.—F. G., aged twenty-six years. Had an initial lesion 
followed by atypical secondaries in June, 1912. Received mercurial 
inunctions and other treatment. 


Cholesterin- Cholesterin- Aleoholie Acetone- 
ized beef ized human extract of insoluble 
heart. heart. syphilitic liver. lipoids 


March 5, 1913 
September 13, 1913 ++++ ++++ +++ ++ 4 
March 10, 1914 - 

May 5, 1914 
July 19, 1914 + 4 


On September 19, 1913, he received 0.45 gram salvarsan intra- 
venously, a second dose on September 28, 1913, and a third on 
October 3, 1913; this was followed by a course of gray-oil injec- 
tions. Salvarsan intravenously on July 15, 1914 and July 22, 1914. 
The patient is free of symptoms. 

Case 6.—S. F., aged five years. Father treated for affection 
some years ago; child has mild degree of luetic cachexia; no 
florid symptoms. The blood reactions are as follows: 


Cholesterin- Cholesterin- Alcoholic Acetone- 
ized beef ized human extract of insoluble 
heart. heart. syphilitic liver. lipoids. 
February 2, 1911 + faint 
May 23, 1911 
September 7, 1911 
September 27, 1911, 
while taking KI 
and Hg. bichlor. + 
Cholesterin- Cholesterin- Alcoholic Acetone- 
ized beef ized human extract of insoluble 
heart. heart. syphilitic liver. lipoids. 
December 2, 1912 + = 


February 11, 1914 - ~ _ - 
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On May 21, 1914, the luetin test was slightly positive. 

From October 9, 1911, to September 18, 1914, this patient 
received nineteen gluteal injections, each containing 100 milligrams 
of salvarsan in oil. 

Case 7.—Miss H., aged thirty years; luetic infection in 1909. 
No active symptoms during past three years. Had a positive 
Wassermann before presenting herself for treatment. Received 
intravenous injections of salvarsan on March 27, 1913, April 7, 
1913, October 27, 1913, and November 10, 1913 in addition to other 
treatment. On October 1, 1913, her serum test was: 


Cholesterin- Cholesterin- Alcoholic A cetone- 
ized beef ized human extract of insoluble 
heart. heart. syphilitic liver lipoids 


4 


The patient is free of symptoms of lues. 
CasE 8.—Mrs. S., wife of a patient (Case 2). Had persistent 
placques on tongue over ten years ago. 


Cholesterin- Cholesterin- Alcoholic A cetone- 
ized beef ized human extract of insoluble 
heart. heart syphilitic liver. lipoids 
May 19, 1913 ; _ vic 
November 11, 1913 + ++ - 


The patient received salvarsan and gray-oil injections, after 
which her reaction became negative with all antigens. 


Cholesterin- Cholesterin- Alcoholic Acetone 
ized beef ized human extract of insoluble 
heart. heart. syphilitic liver lipoids 


April 14, 1914 - _ = 


Case 9.—W. C., aged thirty-six years. Initial lesion four 
years ago. ‘Treated by his physician with pills for two years. 
He then had several negative Wassermann reactions. In the late 
Spring of 1914 he developed an annulonodular patch upon the 
side of the chin which was readily diagnosed as a syphilide. His 
blood at this time gave the following reaction: 


Cholesterin- Alcoholic Acetone 
ized human extract of insoluble 
heart. syphilitic liver. lipoids 
May 21, 1914 +++ 


An intravenous injection of salvarsan effected a disappearance 
of the patch; this was followed by two other injections; later the 
reaction with the alcoholic extract of syphilitic liver became positive. 


Cholesterin- Alcoholic Acetone- 
ized human extract of insoluble 
heart. syphilitic liver. lipoids. 
June 27, 1914 . ++ 4 


= 
= 
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The patient is now free of symptoms. 

CasE 10.—P. V., aged fifty-five years. Infected at age of twenty- 
eight. Very little early treatment. Later extensive ulcerations of 
leg. Treatment by mouth then given for three years by patient’s 
physician. This patient had some neuritic pains in arm. On 
April 27, 1914, his blood showed the following: 


Cholesterin- Alcoholic Acetone- 
ized human extract of insoluble 
heart. syphilltic liver. lipoids 


He was then given three intravenous injections of salvarsan; two 
months later the reactions was as follows: 


Cholesterin- Alcoholic Acetone- 
ized human extract of insoluble 
heart. syphilitic liver. lipoids. 


Since this time further treatment has been instituted. 

CasE 11.—F. 5., aged forty years. Infection at age of twenty- 
one years. Insufficient early treatment. The patient has pre- 
mature arterial fibrosis. He has had five intravenous injections 
of salvarsan, gray-oil, and cacodylate of mercury injections and 
other treatment. He has had negative serum reactions on a number 
of occasions only to be followed by a swing to a positive reaction. 
The reactions for the past two years are herewith appended: 


Cholesterin- Alcoholic Acetone- 
ized human extract of insoluble 
heart. syphilitic liver. lipoids. 
April 4, 1913 . ~ 
June 17, 1913 + _ 
November 1i, 1913 
February 1, 1914 + - 
May 4, 1914 
July 11, 1914 ++4 


September 28, 1914 


It will be seen that the alcoholic extract of syphilitic liver and the 
acetone-insoluble lipoids have given negative reactions for over a 
year, but with the cholesterinized antigens the serum has given 
positive reactions from time to time. In support of the contention 
that the latter indicates that the spirochetal infections is not ex- 
tinguished may be cited the fact that on March 20, 1914, after the 
Wassermann had been negative for almost a year, there was a 
strongly positive luetin reaction and that on May 7, 1914, the luetin 
reaction was again positive, although this time the lesion did not 
go on to pustulation. 

Case 12.—H. G., aged forty-two years; infected over twenty 
years ago. Inadequate early treatment. Patient has arterial 
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changes, loss of sexual power, and certain other symptoms sugges- 
tive of incipient paresis. The complement-fixation test on Sep- 
tember 14, 1914, was as follows: 


Cholesterin- Alcoholic Acetone- 
ized human extract of insoluble 
heart syphilltic liver lipoids 


Several intravenous injections of salvarsan have greatly improved 
the patient’s condition. 
Case 13.—A. F., aged thirty-eight years; infection seven years 
ago. Has been thoroughly treated by salvarsan and mercurial 
injections. On June 4, 1913 the serum reaction was: 


Cholesterin- Cholesterin- Alcoholic Acetone- 
ized beef ized human extract of insoluble 
heart. heart. syphilitic liver lipoids 
ct: 


Case 14.—J. K., a college student, aged twenty-two years; 
infected six years ago. On October 12, 1912, the complement- 
fixation test was as follows: 


Alcoholic Acetone- 

extract of insoluble 
syphilitic liver lipoids 


After treatment the reaction became negative on March 20, 1913. 
On June 6, 1913, the following reaction was obtained: 


Cholesterin- Cholesterin- Alcoholic Acetore- 
ized guinea-pig ized human extract of insoluble 
heart. heart syphilitic liver lipoids 
~ 


The patient did not return for treatment; in the Autumn of 
1913 he entered a Western University; his blood examined at that 
time was frankly positive with the alcoholic extract of syphilitic 
liver, according to a communication received from one of the 
professors in this institution. 

Case 15.—Dr. X., aged thirty years. Digital chancre three 
years ago. Intravenous injections of salvarsan and other treatment. 
On February 28, 1912, the serum reaction was: 


Cholesterin- Cholesterin- Alcoholic A cetone- 
ized beef ized human extract of insoluble 
heart heart syphilitic liver lipoids 
February 28, 1912 + + 
May 9, 1912 ++ +++ 
June 25, 1912 * + 
October 24, 1912 Weak + Weak 4 
December 8, 1913 
February 24, 1913 Weak + Weak + 
June 30, 1913 
October 14, 1913 ++ -4 + + + + 
January 4, 1914 - 
February 11, 1914 


il 
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Treatment was continued as long as positive reactions were 
obtained. 

Case 16.—Mrs. A., aged forty-five years. Infection fifteen 
years ago. Had tertiary ulcerative lesions on elbow when she 
fitst came under observation. The patient was treated by salvarsan 
intravenously and mercury iodides by mouth. 


Cholesterin- Cholesterin- Alcoholic Acetone- 
ized beef ized human extract of insoluble 
heart. heart. syphilitic liver. lipoids. 
January 19, 1914 + + +to++4+ 


The patient lived out of town and did not continue the treatment 
after the above test was made. The reaction, however, indicates 
the need of further treatment. 

Case 17.—A. H.,, aged fifty-three years. Infection sixteen 
years ago. Patient presented himself with a tertiary ulceration of 
cheek. Intravenous injections of salvarsan and internal treatment. 


Cholesterin- Cholesterin- Alcoholic Acetone- 
ized beef ized human extract of insoluble 
heart. heart. syphilitic liver. lipoids. 
November 11, 1913 + 


The patient has not returned for treatment since the above test 
was made. 

Case 18.—Mrs. W., aged thirty years. Husband treated for 
lues. Anemia and failure of health. This patient has been treated 
with salvarsan and mercury. The serum reactions are as follows: 


Cholesterin- Cholesterin- Alcoholic Acetone- 
ized beef ized human extract of insoluble 
heart. heart. syphilitic liver. lipoids. 
November 2, 1911 + 
November 15, 1912 Weak + 
November 25, 1913 + to + 


Case 19.—M. G., aged forty-eight years. Infected twenty 
years ago; early treatment inadequate. Recently treated by 
salvarsan and mercury. 


Cholesterin- Cholesterin- Alcoholic Acetone- 
ized beef ized human extract of insoluble 
heart. heart. syphilitic liver. lipoids. 


October 22, 1913 to + 
June 24, 1914 


Cask 20.—Mrs. C., aged forty-eight years. No history of lues. Has 
had several years recurrent sores in mouth. The serum reaction 
was as follows: 


Cholesterin- Cholesterin- Alcoholic Acetone- 
ized beef ized human extract of insoluble 


heart. heart. syphilitic liver. lipoids. 


~ 


x 
of 
| 
| 
{ 
i 
at 
| 
ii 


KOLMER, SCHAMBERG: THE WASSERMANN REACTION 383 


A gluteal injection of salvarsan was followed by marked improve- 
ment. 

Of these 41 cases, no less than 20 were known to be definitely syphilitic 
and in at least 14 others the diagnosis of lues was most probable. 
In other words, in 34 or about 83 per cent. of these cases, the positive 
reactions with the cholesterinized extract were in all probability correct 
and an expression of continued spirochetal activity. What is of 
great importance is the fact that if these extracts had not been used 
either a diagnosis of syphilis would not have been made or treatment 
would have been interrupted before spirochetal activity had ceased. 

In 7 cases, however, the reactions were negative with an alcoholic 
extract of syphilitic liver and acetone-insoluble lipoids, but weakly 
positive with cholesterinized heart extracts. In none of these 
cases, as far as the available records are concerned, was there 
clinical evidence of syphilis, although the dispensary physicians 
did not record careful family histories with the possibility of con- 
genital syphilis in mind. 

These cases are typical of the difficulties of interpretation of 
the Wassermann reaction with cholesterinized extracts. All 
weakly positive reactions with these antigens cannot be disregarded, 
for there is a possibility that such reactions are true positive re- 
actions. Especially is this true of cases of syphilis under treatment 
and also of cases of latent tertiary syphilis. 

Not infrequently serums are encountered which react strongly 
positive with cholesterinized extracts and negatively with alcoholic 
extracts of syphilitic liver and acetone-insoluble lipoids. We have 
found that these are almost invariably from luetic persons and 
have learned by experience to interpret them as positive reactions. 
The chief difficulty is with serums which react weakly with choles- 
terinized extracts and negatively with plain extracts. According 
to our experience most of these are from luetic persons and the 
reactions are to be regarded as positive; but this at the present 
time cannot be claimed for all such reactions so that the result 
must be interpreted in the light of the history of symptoms and a 
physical examination. If there is a reasonable suspicion of syphilis 
we have found it well to administer antiluetic treatment, as in several 
instances persons yielding these doubtful reactions have shown 
marked improvement in their clinical condition followed in some 
instances by a stronger Wassermann reaction. 

This is called a “provocative” reaction and is similar to the 
clinical Jarisch-Herxheimer reaction. We may state that an 
extended experience with cholesterinized extracts has steadily 
increased our confidence in their value; we desire, however, to 
make a reservation concerning the possibility of cholesterinized 
extracts delaying hemolysis or even yielding weakly positive 
reactions with the serums of persons who are apparently non- 
syphilitic. 
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In the presence of such a reaction, namely, a weak positive with 
a cholesterinized extract and clear negative with alcoholic extract 
of syphilitic liver and acetone-insoluble lipoids, the result should 
be interpreted according to the history and clinical symptoms of 
the patient. If the history is suggestive of lues the reaction should 
be in the interests of the patient interpreted as a positive; if the 
patient is a luetic subject under treatment, further treatment 
is indicated. In a number of instances of such reactions in persons 
in whom infection was denied, marked clinical improvement 
followed the administration of salvarsan and mercury. 

III. CoNcERNING THE QUESTION OF PSEUDOREACTIONS WITH 
CHOLESTERINIZED ANTIGENS. In a previous paper one of us 
had directed attention to the possibility of obtaining weakly 
positive reactions of 10 per cent. or less inhibition of hemolysis 
with 5 to 10 per cent. normal serums. At that time we were using 
with the cholesterinized extracts a hemolytic system which did not 
permit of a sufficient excess of complement or hemolytic ambo- 
ceptor to overcome the increased antihemolytic action of these 
extracts due to the presence of so much cholesterin. As already 
pointed out it is necessary to carefully standardize the antigen 
and to use no more than necessary and to use more than a single 
unit of complement or hemolytic amboceptor. 

Of the serums of 434 persons submitted for Wassermann reaction 
and included in this study, 214 reacted negatively with all antigens 
including the cholesterinized extracts. It is possible that some 
of these were luetic but the number of negative reactions with 
cholesterinized antigens and the serums of persons who were 
apparently healthy or showing no signs of the disease and with a 
negative history of infection is such as tends to minimize the 
likelihood of false positive reactions with these extracts. 

In 7 out of 41 reacting only with cholesterinized extracts there 
was no adequate evidence of syphilis, but as already stated there 
was no rigid inquiry made as to the family history by the dis- 
pensary physicians who sent the blood for diagnosis, and the pos- 
sibility of a latent infection cannot be absolutely set aside. We 
do not feel justified in regarding these cases as luetic but a final 
judgement as to the interpretation of such reactions must be left 
to the future. 

IV. THe Use or CHOLESTERINIZED ANTIGENS IN THE WASSER- 
MANN REACTION AS A THERAPEUTIC GuIpDE. We hold that the 
alcoholic extract of syphilitic liver, the usual antigen employed 
in the Wassermann reaction, is not sufficiently sensitive to detect 
minute amounts of “reagin’” in the blood. Many reactions are 
reported as negative with this antigen in which the use of cholester- 
inized antigens gives positive reactions. That in the vast majority 
of cases these latter positives indicate spirochetic activity, we 
believe is proven by the accompanying case reports. In patients 
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known to have had syphilis, positives with cholesterinized anti- 
gens definitely demonstrate that the patient is not cured. 

The interpretation of weak positive reactions with the cholester- 
inized antigens and negative with luetic liver extract will depend 
somewhat upon collateral evidence. Where the patient is known 
to have had syphilis, weak positives with cholesterinized extracts, 
to our minds, indicate the persistence of spirochetic activity. 
This opinion is based (1) upon the fact that some of these patients, 
particularly when treatment is interrupted, will later show frank 
positives with other antigens; (2) that some patients with obvious 
luetic lesions present such serum reactions; (3) that some of our 
patients with such reactions have given positive luetin reactions; 
(4) that certain patients with such reactions, exhibiting no definite 
syphilitic manifestations, but such symptoms as anemia, failure 
of health, ocular or nervous diseases of undetermined character, 
respond often in a surprising manner to specific treatment, and 
(5) finally, that the persistence of specific treatment in patients 
with weak positives with cholesterinized extracts, will often ex- 
tinguish such reactions. One of the authors has had 25 luetic 
patients in whom he was able to secure a negative reaction with 
all of the antigens employed. 

It is obvious that when the “reagin’” in the blood has been 
reduced to a point where it is no longer discoverable by the use 
of luetic liver extracts but only by more sensitive antigens, the 
patient is in the best position to have his infection eradicated, 
provided treatment is not suspended. This is a practical con- 
sideration upon which we wish to place emphasis. 

A luetic person under treatment will react negatively with 
alcoholic extracts of syphilitic liver and acetone-insoluble lipoids 
for some time before the reaction becomes negative with cholester- 
inized extracts. In other words, it requires more treatment to 
extinguish a reaction with reénforced antigens than with plain 
extracts. We have several reasons for believing that treatment 
should be continued as long as the serum reaction with cholester- 
inized antigens remains positive to the slightest degree and a 
number of our cases in private practice have proven that with 
sufficient treatment the reaction may be rendered negative with 
all antigens. We have had several “Wassermann fast” patients 
whose serum reactions cannot be altered by persistent or rigorous 
treatment. One patient with an old lues has received 19 injections 
of salvarsan and neosalvarsan in addition to other treatment and 
still has a ++-+-+ reaction. Such cases usually react positively 
with all antigens but rather more strongly with the cholesterinized 
than the plain extracts. 

Discussion. Not infrequently the statement is made that the 
diagnosis of syphilis should never be made in the laboratory. 
In not a smaller proportion of cases, however, especially cases of 
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latent and hereditary syphilis the diagnosis cannot be made other- 
wise. Indeed, the Wassermann reaction has its chief usefulness 
in this class of cases. Persons may be sincere in denying knowledge 
of infection and the symptoms may be of such an indefinite char- 
acter as to make a clinical diagnosis impossible. It is generally 
conceded that the Wassermann reaction serves as an important 
guide to treatment; this is based upon the assumption that a 
positive reaction indicates the presence of living spirochetes within 
the tissues, although these may not be sufficiently active or numer- 
ous or so situated as to produce obvious symptoms. 

With these considerations in mind it may be granted that the 
reaction should be made as delicate as is possible within the limits 
of specificity. In the diagnosis of syphilis by the Wassermann 
reaction every possible precaution should be taken in the tech- 
nique to avoid error. Such a diagnosis, pregnant as it is with the 
infliction of mental suffering and at times domestic unhappiness, 
should be made only after the establishing of conclusive labora- 
tory evidence or after a mature consideration of conjoint labora- 
tory and clinical data. In doubtful cases it is better to err on the 
side of announcing the reaction as negative. The physician sub- 
mitting the blood for diagnosis should, however, receive a sup- 
plementary statement to the effect that the absence of syphilis 
cannot be conclusively demonstrated, and, that any suspicious 
symptoms should be submitted to the therapeutic test. 

In using the reaction as a guide to treatment the technique 
should be as delicate as is compatible with specificity in order to 
detect the minutest amounts of antibody present. The persistence 
of ever so few living spirochetes in the body may later give rise 
to serious manifestations. 

According to our experience cholesterinized antigens are the 
most delicate with which we are acquainted. A negative reaction 
with a good cholesterinized extract as antigen excludes syphilis 
more definitely than is possible with any other extract. Further- 
more, this antigen will detect a larger proportion of latent luetic 
infections than any other antigen. Cholesterinized antigens 
necessitate more prolonged and more thorough treatment of 
syphilitics than when plain antigens are used in the technique. 
All of these are advantages, as they tend to more accuracy in 
diagnosis and greater throughness in treatment. 

It is to be emphasized, however, that this delicacy renders 
these antigens dangerous in inexperienced hands. They must 
be frequently and carefully tested and standardized and used 
with a hemolytic system embracing more than a single unit of 
complement and amboceptor. After an experience of a number 
of years with all of the better-known extracts, we would hesitate 
to report upon a Wassermann reaction unless at least one satis- 
factory cholesterinized extract was used as an antigen in the test. 
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Conciusions. 1. Cholesterinized alcoholic extracts of normal 
heart constitute more sensitive antigen in the Wassermann reaction 
than alcoholic extracts of syphilitic liver and extracts of acetone- 
insoluble lipoids. The latter extracts are superior to alcoholic 
extracts of syphilitic liver and rank second to the cholesterinized 
extracts in antigenic sensitiveness. 

2. Of 41 cases reacting only with cholesterinized antigens no 
less than 20 were known definitely to be syphilitic and in at least 
14 the diagnosis of lues was most probable. In other words, in 
34 or about 83 per cent. of the cases the positive reactions with 
the cholesterinized extracts were in all probability correct and 
an expression of continued spirochetal activity, even though the 
reactions with alcoholic extracts of syphilitic liver and acetone- 
insoluble lipoids were negative. What is of great importance is 
the fact that if these extracts had not been used either a diagnosis 
of syphilis would not have been made or treatment would have 
been interrupted before spirochetal activity had ceased. 

3. We are of the opinion that cholesterinized extracts are best 
employed in conjunction with non-cholesterinized extracts in 
performing the Wassermann reaction and very slight positive 
reactions with the cholesterinized extracts should be interpreted 
in conjunction with a clinical study of the patient. With a person 
known to be syphilitic these slight reactions are to be interpreted 
as positive and as an indication for further treatment. 

4. The large number of negative reactions with cholesterinized 
antigens and the serums of persons in good health or those known 
to be suffering from non-luetic conditions is evidence that false 
positive or pseudoreactions with these extracts are rare. 

5. In using cholesterinized antigens it is not advisable to work 
with single units of complement and amboceptor because of the 
well-known antihemolytic properties of cholesterin, and the corre- 
sponding increased likelihood of obtaining false reaction. 

6. Cholesterinized alcoholic extracts of heart are easily pre- 
pared and are quite stable. It is advisable, however, to retitrate 
them at frequent intervals as is usual with other antigens. 

7. Cholesterinized alcoholic extracts of human heart are prob- 
ably better than those of beef and guinea-pig heart. The latter 
extracts are particularly prone to become anticomplementary. 

8. Cholesterinized extracts constitute the best antigens when 
the treatment of syphilis is being guided by the Wassermann 
reaction reaction, because they are the most delicate and serve to 
indicate spirochetal activity after the reactions with alcoholic 
extracts of syphilitic liver have become negative. It requires 
more treatment to extinguish the Wassermann reaction when 
cholesterinized extracts are employed. This result, however, can 
be achieved, and when the reactions so performed continue to be 
negative, the test constitutes the best evidence of the cure of 
syphilis that we possess. 
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COLONIC AND PERICOLONIC ABNORMALITIES. 


By GLENN I. Jones, M.D., 


MEDICAL CORPS, U. 8. ARMY, 


A CLASSIFICATION of the conditions to be considered under this 
title, to be of scientific value, can be made only on a patho- 
logical basis. We meet with a distinct syndrome manifesting 
itself definitely, and progressing relatively with the degree of 
mechanical obstruction. This results in exosmosis, absorption, 
colonic and pericolonic exudative inflammation, and local or diffuse 
membrane formation, in the order named. 

The ultimate results are sacculations, diverticula, pericolonic 
membranes, visceral kinks, local and general splanchnoptosis, all 
caused by stasis, from causes within or outside the intestine. 

Recent studies of the right iliac region have given us a more 
accurate understanding of pericecal dyscrasie. This has led to 
a more logical consideration of other abdominal conditions, char- 
acterized by adhesions and membrane formation. 

Doubt still exists as to the causes producing adhesions around 
the colon. Many investigators seem to be of the opinion that 
such new formations are the result of faulty development sub- 
sequent to embryonal defects. They are more probably due to 
a degeneration of the physique resulting from disregard of the 
organs of digestion. 

There are three important factors that are productive of colonic 
conditions with membrane formation, viz.: 

1. Nervous, producing colonic atony, and producing colonic 
tetany. 

2. Inflammatory. 

3. Mechanical. 

(1) Sacculation. 
(2) Diverticulum. 
(3) Ptosis. 

(4) Kinks. 

(5) Stasis. 

These all result from, accentuate, and produce further colonic 
stasis. 

The diminished function of the colon may be etiologically a 
myasthenic, a neurotic, an arteriosclerotic, or (rarely) a digestive 
abnormality. I am of the opinion that it rarely if ever is, except 
in young infants, at which age its recognition is unusual, a con- 
genital malformation. 

All of us are familiar with the vagaries in location and adhesions 
following one or more attacks of acute appendicitis without per- 
foration or rupture. The malposition of the appendix at operation 
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for its removal has been repeatedly commented upon. Do these 
adhesions form as the result of bacterial or toxin invasion of the 
peri-appendicular tissues? Cannot a locus minoris resistentie in 
the colon enhance the virulency of organisms of decomposition 
contained therein, and in the subnormal condition of the colonic 
tissues, permit passage of such bacteria through the gut wall to 
the surrounding peritoneum? 

The sequence of the formation of pericolonic membranes and 
adhesions seems to be as follows: 

1. Local colonic stasis. 

2. Fermentation and decomposition of the contents of the colon. 

3. Dilatation and ptosis. 

4. Inflammation with increasing stasis. 

5. Bacterial invasion and toxin osmosis into pericolonic tissues 
with the formation of protective or anchoring local adhesions, or 
diffuse pericolonic membranes. 

The clinical aspects depend upon the degree and extent of the 
process. Early and middle cases present medical aspects only. 
Late ones, with or without prolonged medical treatment, finally 
come to the surgeon. 

Persistent, prolonged constipation is rarely the result of embryonal 
defects. It is commonly dietetic. It is the primary productive 
factor in intestinal intoxications with the ultimate formation of 
colonic malformations and false membranes. 

It is illogical and confusing to reason that a condition normal 
to man (?. e., the upright posture) should be the prime or even a 
contributing factor to a diseased condition. Stasis is the result 
of continued abuse in some form. 

Symptomatically the manifestations are as varied as the exact 
pathology is indefinite. 

Acute attacks of colic in the lower abdomen with preference for 
the right side with only slight or moderate elevations of temperature, 
little or no disturbance of digestion, immediate relief after thorough 
bowel evacuations, the tendency to irregular diarrhea, the absence 
of physical signs, except acute tenderness immediately over the 
pubes, or over the right subhepatic or iliac region, without marked 
disturbance of nutrition, are indicative of stasis with acute inflam- 
matory reaction. Proper hygienic and dietetic management, 
exercise, and occasional use of tonics generally relieve these symp- 
toms. 

The persistence of dull, indefinite pain over the entire course of 
the ascending or transverse colon, attacks of localized or migratory 
acute pain in the right iliac or subhepatic region, colonic distention 
and flatulency, undigested stools, the absence of diarrhea, more or 
less severe digestive and nutritional disturbances with the develop- 
ment of neuroses, neuralgias, arthropathies, and endogenous 
depression, retardation in the passage of cecal contents, the presence 
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and persistence of organic elements of decomposition in the urine, 
indicate deformity or membrane formation. 

In advanced cases the attacks of acute pain are not influenced 
by catharsis. Arthritis and neuritis are frequent concomitants 
of advanced cases. Not infrequently dull pain in the sacro-iliac 
region and thighs, accompanied by slight tenderness over the 
lower dorsal vertebrze, is a source of complaint. 

William J. Mayo, in a masterly article on this subject, emphasizes 
the fact that the deductions of the operators, as to the nature and 
result of treatment, are confusing, when he propounds the query, 
“Have the profession in regular medicine, with their accurate 
observations, no conclusions which depend on authentic data?” 
I should add, Have the operators made accurate observations 
and scientific analyses of such cases with the view to logical and 
unbiased deduction ? 

Arbuthnot Lane, Coffey, and others have given an excellent 
foundation upon which to proceed, but the surgeon should not 
ignore the fact that most of his cases have had long observation 
and treatment by the internist. 

It is important in making an analytical study to determine the 
frequency, cause, etc., of colonic membranes and deformities that 
the race, social position, age, habits, and previous medical history 
immediately bearing on the case be noted. 

Parallel investigations should be conducted at autopsies. Unless 
we are to conclude that these conditions are caused by a beginning 
physical degeneration, it seems they would be equally common in 
races leading a simple, fairly well-regulated life. 

The embryonal development and descent of the abdominal 
viscera are certainly not different in the various races. 

The less enlightened and less dissipated races certainly do not 
have intestinal intoxication and its results as frequently as those 
further advanced in dietetic abuse and other abnormalities of habit. 
All maintain the erect posture. Dietetary intemperance rarely 
enters as a factor productive of stasis and its sequele in the so- 
called inferior or uncivilized races. 

Let us not content ourselves with a discussion of the relative 
merits of medical and non-medical treatment of crippling colon 
conditions. The recognition and management have always an 
embarrassment to the internist, and have given encouragement 
to faith healers and “masseurs.” 

Surgeons have theorized, experimented, and made many well- 
founded logical deductions, but most of them seem willing to admit 
their confusion. 

If surgeons would give us their facts, internists their opinions 
and deductions, physiological chemists their experimental results, 
without influence of bias or personal equation, the problem of 
causes would be solved, and early recognition and prevention are 
then natural and early sequences. 
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The most important factor in the prevention and treatment 
of this, as of all conditions which are to be anticipsted as the result 
of an established and preventable cause, is that the race from 
childhood should so mould its career as to conserve its organs of 
nutrition and excretion in a state of maximum efficiency. More 
attention should be paid to the education of the child in intestinal 
hygiene. 

Induced defecation inhibits and abolishes normal activity, and 
further lowers the resistance of the intestinal wall to invasion from 
within. 

The location of the obstruction is of importance. Obstructions 
and bacterial decompositions in the colon at or beyond the hepatic 
flexure rarely give other than local manifestations. Stasis at or 
near the cecum usually results in serious intoxication, and not 
infrequently reverses peristalsis. The intestines and stomach 
are slower in evacuating their contents, and the condition existing 
in the lower bowel is transmitted to the small intestine. This 
naturally only occurs in late cases, or those with marked obstruc- 
tion, and is preceded by insufficiency in the ileocecal valve. 

There can be no doubt that surgical intervention with the view 
to extirpation of false membranes, without attempt at restoration 
of normal bowel function, will fail in many cases unless non-surgical 
treatment is kept up after operation. This may be due to the 
inadvertent destruction of such anchoring peritoneal folds as those 
described by Jonnesco, Juvara, Treves, and the genitomesenteric 
fold of Douglass Reid. 

Those who are skeptical as to the exogenous functional disorders 
of the nervous system will in many neurasthenics find the beginning 
of the solution by the correction of primary intestinal intoxica- 
tions, as the means of curing the nervous, and the prevention of 
pericolic inflammation and resulting membrane and colonic defor- 
mity. 

It is further of importance that operators, when they have done 
skilful work in removing obstructions, and doing fixation and 
anastomotic operations for the correction of colonic abnormalities, 
reinforce their results by the establishment of such dietary and 
habit management as to assure greater percentage of cures than 
they now obtain after one or more operative procedures. It is 
imperative that the colon be reéducated to normal processes by 
every means available after corrective operations. 

Colonic plications, removal of membranes and adhesive bands, 
anastomotic and fixation operations, will give small promise of 
permanent cure if the patient reverts to the same dissipations 
which were the original causes of the trouble. 

Nerve, lymphatic, circulatory, and muscular tone should be 
restored and equilibrated; digestion and absorption encouraged 
and nutrition improved. 
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Too great emphasis cannot be made to the end of recognition 
of conditions leading to membranous pericolitis. If we assume that 
stasis is the precursor to the sequence which I have attempted to 
analyze, it seems that early recognition and prevention is to be 
desired. Unfortunately but few cases are seen sufficiently early 
to prevent a more or less temporary disabling deformity. 

Several points are of importance in determining the degree of 
disability and the hope for recovery with non-surgical treatment; 
and certainly a very large portion can be cured without laparotomy. 

There are three indices to progress under non-surgical manage- 
ment. 

1. Symptomatic. 

2. Radiography. 

3. Urine content of indican and sulphur ethers of decomposi- 
tion. 

In well-developed cases of acute pericolitis the manifestations 
are never alarming. Intermittent constipation, intestinal flatu- 
lency, fulness in lower abdomen, digestive disturbances of upper 
bowel, the usual evidences of intestinal intoxication producing 
local or general polyneuritis or arthritis are suggestive. On exami- 
nation tenderness is found to exist above the site of stasis or accu- 
mulation, but rarely over it. Palpation reveals a colon distended 
with gas and feces. 


SYPHILIS OF THE STOMACH. 


By Gerry Morean, M.D., 


PROFESSOR OF GASTROENTEROLOGY AT THE GEORGETOWN UNIVERSITY HOSPITAL, 
WASHINGTON, D. C. 


In a paper published eight years ago I stated that syphilitic 
manifestations in the stomach were quite rare, and up to that time 
I think only a few cases had been recorded. At the present time 
we know that syphilitic gastritis is often seen. Many cases, no 
doubt especially in women, go unrecognized for obvious reasons. 

Andral, in 1834, was the first to definitely call attention to gastric 
syphilis, reporting in detail two cases. From that time on cases 
were reported with increasing frequency until at the present time 
the histories of several hundred cases may be studied. Not all the 
cases reported can be accepted as gastric syphilis. 

A study of the report of autopsies made by Chiari and Stolper 
upon 329 individuals affected by syphilis is of considerable value. 
They found four cases of organic gastric syphilis, and in addition 
many other cases where there were to be recognized marked changes 
of a more or less definite character. Therefore from these statements 
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it will be seen that 1.2 per cent. of all cases of syphilis show organic 
gastric lesions, and further, that these are as likely to occur in 
congenital as in the acquired form of the disease. 


CONGENITAL Sypui.is, C. anp S. C, 


Chiari. Stolper. Combined. 
Total number of cases autopsied . 145.0 25 170.0 
Number of cases of gastric syphilis 
found 2.0 0 2.0 
Percentage of gastric syphilis 1.3 0 1.18 


Sypuiiis, C. anv 8. C, 


Total cases autopsied . . . . 98.0 61.0 150.0 
Cases of gastric syphilis. . . . 1.0 1.0 2.0 
Percentage of cases of gastric 


ToraL OF Sypuiuis, C. 8S. C. 


Cases autopsied. . . . . . 243.0 86.0 329.0 
Cases of gastric syphilis. . . . 3.0 1.0 4.0 
Percentage of cases of gastric 


Ewald states broadly that 10 per cent. of all cases of ulcer of the 
stomach are probably syphilitic in origin. This estimate is, I think, 
far too high. I have a Wassermann done on all new patients who 
come presenting pronounced symptoms of disturbed gastric diges- 
tion, and judging from our experience in this way I should say that 
not over 1 per cent. of our ulcer cases show the syphilitic taint. 
Because of our experience during the past three years we are always 
on the alert for this disease, regardless of the personal history, 
and if we have reason to suspect the taint we are not satisfied with 
one negative Wassermann but have two or even three tests made at 
intervals during several weeks. 

The stomach may be affected in syphilis in two ways: (a) 
functionally or secondarily, and (b) organically. 

Functional gastric disturbances are common in cases of syphilis 
in the secondary and tertiary stages as a part of the general systemic 
disorder. Secondary morbid conditions in the stomach may also 
occur, as in consequence of lesions of the neighboring viscera, 
especially in the liver. Thus the circulatory disturbances caused 
by the syphilitic cirrhosis of the liver may produce congestion, 
catarrh, ecchymosis, and erosions of the gastric mucous membrane. 

Organic syphilis of the stomach occurs in the tertiary stage, 
and with rare exceptions originates as a more or less circumscribed 
gummatous deposit or infiltration of the gastric wall. The sub- 
mucosa is usually primarily and chiefly invaded, the process later 
extending into the other layers. At a later stage the gummatous 
mass may break down and ulcerate. Still later the healing of the 
ulcer may result in the formation of a new fibrous tissue and 
cicatrices, with possible contraction and stenosis. 
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In one of Chiari’s congenital cases the lesions were not of a 
gummatous character, but consisted of diffuse syphilitic infiltra- 
tions of the mucous membrane. This was the condition of one of 
our patients who came to operation. 

Cases of gastric syphilis may be divided for convenience in their 
clinical manifestations into four groups, according as the pre- 
dominating symptoms are of (1) chronic gastritis; (2) ulcer; (3 
stenosis. Or as Hausmann suggests, they may be grouped according 
to a “patho-anatomical”’ view-point as follows: 

1. Syphilitic catarrh, which some clinicians consider is a sequel 
to syphilitic hepaptitis or myocarditis. 

2. Hemorrhagic erosions. These two are sometimes described 
as secondary to the syphilitic disease of the liver and brought on 
by stasis. 

3. Ulcer. These are due to a syphilitic endarteritis, or from 
degeneration of the gummata. 

4. Gummatous tumors. 

5. Cicatrization of a gummatous ulcer, causing deformity of the 
stomach. 

6. Diffuse syphilitic infiltration of the whole or a portion of the 
gastric walls, causing a more or less marked thickening of these 
walls. This last group, as Hausmann points out, must be differ- 
entiated from (a) sclerosing gastritis; (6) from Brinton’s linitis 
plastica, which most clinicians now think is syphilitic in origin; 
(c) from diffuse carcinomatosis of the gastric wall; (d) from diffuse 
hypertrophy of the entire organ on a tuberculous basis in individuals 
affected with pulmonary tuberculosis; and (e) from stenosing 
gastritis. 

Manifestations resembling those of chronic gastritis are presented 
in many cases of gastric syphilis either throughout the case or 
during the period of development of the lesions. There is nothing 
distinctive about the symptoms which may consist of dyspeptic 
conditions, pain and distress, achylia, malnutrition, etc., exactly 
as in chronic gastritis in general. These symptoms may be pro- 
tracted over a period of years. 

When ulceration develops the symptoms presented are similar 
to those of ordinary gastric ulcer: pain, vomiting, hemorrhage, 
anemia, malnutrition, etc. Hemorrhage is likely to be excessive, 
repeated, and prolonged, making some of the cases very grave. 
Ulcer is probably the most frequent clinical form in which gastric 
syphilis occurs, or at least is recognized. 

When tumors, thickening of the stomach walls, or cicatricial 
fibrous contractions are so situated as to cause stenosis or closure 
of the pylorus the usual consequences of obstruction of this opening 
result, such as dilatation, stagnation, ete. A considerable portion 
of cases of tumor are of a pseudo-cancerous type, presenting a 
course of symptom-complex that may closely resemble those of 
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gastric carcinoma; dyspeptic symptoms, pain, palpable tumor, 
emaciation, etc. The cachexia is not so typically manifested as in 
the true cancerous cases. The course of the disease may be longer 
protracted (over a period of years) in syphilis than in carcinoma, 
a point which may aid in diagnosis of the former against the latter 
condition. And the general physical deterioration is much less 
marked than in cancer. 

Cases of gastric syphilis exhibit various grades of severity, 
ranging up to cases of the most serious character in which death 
may result, as from hemorrhage or malnutrition. If recognized in 
time, however, the prognosis is good. In cases of gastric syphilis 
there may or may not be a history of known or acknowledged 
syphilis, and concurrent syphilitic lesions in other organs being 
absent, the stomach is at the time the only organ affected with 
tertiary lesions; in others the stomach suffers in company with 
other organs in some generalized outbreak of the disease. 

From the foregoing considerations it will appear that there are 
no characteristic symptoms in gastric syphilis differing from those 
of other similar affections of the stomach to attract attention to 
the syphilitic character of the lesion or to enable a definite diagnosis 
to be made. The decisive diagnostic criterion is a positive Wasser- 
mann or the result of antisyphilitic treatment, under the influence 
of which the gastric symptoms and lesions disappear. The path- 
ologists sometimes are not inclined to recognize the validity of the 
therapeutic test, and the macroscopic and microscopic appearance 
are not always pathognomonic of syphilis, and for practical clinical 
purposes the disappearance of the morbid conditions as a result 
of the specific treatment must be regarded as of the highest validity 
in establishing the diagnosis of syphilis. 

As a matter of fact in a large proportion of reported cases the 
diagnosis of syphilis has been reached in an adventurous and 
accidental manner. Many of these cases were recognized only at 
autopsy. In a few cases the appearance at operation undertaken 
for the relief of ulcer or pyloric stenosis first aroused suspicion of 
the syphilitic nature of the lesion. Some of the cases were regarded 
as syphilitic on account of the incidental disappearance of gastric 
symptoms in the course of treatment of syphilitic lesions elsewhere. 
In some cases antisyphilitic medication was employed as a result 
of happy guess, or tried in desperation as a last resource in severe 
cases that had resisted all other treatment, and the successful 
result established the diagnosis. It is the exception, thtrefore, for 
any of the clinical manifestations of gastric syphilis to attract 
attention to the nature of the disorder or to suggest to the practi- 
tioner’s mind the idea of a trial of antisyphilitic treatment. These 
cases are so common that the diagnosis of syphilis is not likely to 
occur to the physician, and yet it is essential to the cure of the 
trouble that the correct diagnosis be made; many of the patients 
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get into a desperate condition and will die if the disease is not 
recognized and properly treated; and so effective is the treatment 
that the gravest cases, and patients almost moribund, may some- 
times be saved almost as by a miracle. 

From a critical study of the cases that have come under my own 
observation the following lessons have been learned: 

1. That the failure to glean from the individual anything sus- 
picious of a syphilitic taint, or an abortion, or failure to have 
children, or a negative Wassermann does not prove that syphilis 
does or does not exist in that patient. 

2. A diseased condition of the stomach marked by a long duration, 
with changeable symptoms, and which do not correspond to one 
or other of the well-recognized diseases of that organ, and which 
resist the accepted methods of treatment, should arouse suspicion 
of lues. 

3. Tumors involving the pylorus which do not cause stenosis 
are more often syphilitic than carcinomatous. 

4. Achylia or a low acidity, as occurred in all our cases, is usual 
in gastric syphilis. And where there is achylia with symptoms of 
ulcer one is likely to have an ulcerating gumma or a superficial 
ulcer on a syphilitic infiltration base in the gastric wall. 

5. Diffuse syphilitic infiltration is usually easily detected by the 
palpating fingers because it produces some enlargement of the 
stomach, which, as happened in some of our cases, may not be readily 
recognized at operation. This may be true even when the infiltra- 
ting mass is to be detected by the roentgen-ray, as was the case 
of Mrs. S. C. B., reported below. 

6. A tumor which does not change its size and shape over long 
periods of observation may be syphilitic, or a tumor which disappears 
under antisyphilitic treatment may be presumed to be a gumma. 

7. Differential diagnosis may be made, often in a short time, by 
the use of salvarsan. 

8. When the diagnosis of gastric syphilis has been definitely 
established the patient should not only to put upon appropriate 
treatment, but should be made to understand the importance of 
taking a short course of antisyphilitic treatment once a year until 
late in life. 

9. The results of intelligent treatment in gastric syphilis are 
usually prompt and marked, and at times little short of miraculous. 

In my former paper I reported one case of gastric syphilis which 
I will herewith include because it is so instructive and teaches the 
necessity for being constantly on the watch for these cases. 

The following case reports will illustrate many of the character- 
istics of gastric syphilis: 

In my former paper I reported one case of gastric syphilis which 
I will herewith include, because it is so instructive and teaches the 
necessity for being constantly on the watch for these cases. 
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CasE I.—On March 31, 1904, Mr. C. T. consulted me on 
account of severe gastric symptoms of a progressive nature extend- 
ing over four years, but which had become worse during the past 
months. Following my routine custom I asked him specifically 
if he had suffered from gonorrhea or syphilis, and he denied having 
had either, declaring that his only illness had been malarial fever 
four years before, and from which he dated his present illness. 

At the time he first came to see me he complained of continuous 
pain in the epigastrum, uninfluenced by eating or drinking, but 
always worse at night. He had no appetite, and upon the least 
exertion was troubled with vertigo. He had a sensation in the 
stomach as if there was an orange in it, and had aversion to animal 
food. Thirst was annoying all the time. He experienced no diffi- 
culty with deglutition. Eructation of odorless gas was continuous. 
His tongue was coated down the centre; the tip and edges were 
clean; fauces in otherwise healthy condition. Breath was not 
offensive. He suffered from obstinate constipation and distressing 
flatulence. He had lost thirty-five pounds in weight during the 
past eighteen months, and felt extremely weak and ill, and looked 
so. His flesh was flabby and his skin hung in loose folds. He was 
markedly anemic. 

Physical examination showed the heart and lungs to be normal. 
Reflexes were normal. Liver not enlarged or tender. Spleen appar- 
ently normal. Kidneys not palpable. Abdomen somewhat scaph- 
oid; arches and spines prominent. Epigastrium sensitive but without 
a circumscribed painful area. Splashing sound could be produced 
from the tip of the ensiform to one and a half inches below the 
navel. As the abdominal muscles were irritable the examination 
was somewhat unsatisfactory. When the stomach was inflated 
the area of gastric tympany was greatly increased downward. At 
this time no tumor could be palpated. The swallowing sounds were 
heard normally. 

Clinical examination of the gastric contents one hour after an 
Ewald test breakfast showed the following condition: free and 
combined HCl absent, the degree of acidity 2; an absence of 
ferments; an absence of blood, bile, and tissue; the presence of a 
large amount of mucus. In a fasting condition some of the food 
saten the previous day was washed out of the stomach. 

At this time I was uncertain whether I had to deal with ischo- 
chimia due to markedly weak musculature (quite a rare condition) 
or to benign or malignant stenosis of the pylorus, but I was inclined 
to the latter. 

On April 14 the patient returned to my office and I was greatly 
shocked at his loss in weight and the failure in his general condition. 
At this time, on account of the relaxed and thin abdominal walls, 
I could easily palpate a somewhat movable tumor occupying the 
pyloric region. The dilatation of the stomach had _ increased 
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considerably. I unhesitatingly pronounced his disease carcinoma 
of the pylorus, and as he desired to be told the truth so that he 
could return to a distant city if he was incurably ill, I advised 
him to lose no time in arranging his departure. A short time 
thereafter his wife came to see me and said that her husband had 
just told her that he had denied to me having suffered with syphilis, 
but that four years ago he had contracted the disease. I asked 
her to send him to see me at once. Upon questioning him again 
he gave a typical history of syphilitic invasion with the usual course. 
He had the initial sore upon the glans penis, followed later on by 
mucous patches in his mouth and later still by syphilitic eruption 
on his body. He consulted a physician, who made a correct diag- 
nosis and put him upon a course of mercurial treatment which he 
followed for a few weeks and then abandoned, because he attributed 
his digestive disturbances to the medication being given him for the 
relief of syphilis. 

After hearing this syphilitic history I told him that there was a 
reasonable probability that the tumor was a gumma, and if such 
was the case he had a fair chance of being relieved of his stomach 
trouble. 

I put him upon antisyphilitic treatment and in a short time his 
symptoms disappeared; he regained his normal weight and strength 
and was discharged. 

Case II.—Mrs. S. C. B., first consulted me September 13, 1913. 
Mother died of miscarriage at forty-three. Otherwise family history 
was negative. 

Previous History. Typhoid at six. Pneumonia at thirty-four. 
One miscarriage. No living children. Married fourteen years. 

Duration of symptoms two years. She complained of pain 
immediately after eating, and lasting as long as food remains in 
the stomach. The character of the food did not influence the pain. 
Vomited toward evening each day, affording relief. No hematomesis; 
marked and continued pyrosis; bowels have a tendency to be loose; 
headaches nearly all the time. 

Physical Examination. Chest organs were normal. Liver 
and spleen were normal. Both kidneys movable to the second 
degree. Marked tenderness on pressure over upper right quadrant 
of epigastrium with slight muscle spasm. Under this area of 
tenderness is felt an indefinite resistance like a thick anterior 
gastric wall. The lower border of the stomach comes down to three 
inches below the navel. The thread test showed the pylorus to 
be patulous and there was no blood stain. Examination of the 
feces showed quite strong occult blood at once, on a meat-free diet. 
The gastric analysis showed a low peptic power, a large amount of 
mucus, and a trace of blood. Lavage in a fasting state showed 
food to remain in the stomach hours after it should have passed out. 
The urine was normal. The blood was markedly anemic. Weight, 
103 pounds. My diagnosis was chronic ulcer near the pylorus. 
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She was put upon ulcer treatment, but after a time showing no 
improvement, I suggested a roentgen-ray study, which was made by 
Dr. Christie, with the report that he felt sure she was suffering from 
a cancer at the pyloric end of the stomach. She was operated 
upon by Dr. Charles S$. White, and at operation no pathological 
condition was recognized either in the stomach, gall-bladder, or 
appendix. The patient made an uneventful recovery from the 
operation, and was entirely relieved of her symptoms for a few 
weeks, when the same old symptom-complex returned. At this 
time Dr. Christie made a second roentgen-ray study, with the 
result that it tallied almost exactly with the first, and brought 
forth the reiteration that there was an infiltrating growth in the 
gastric wall in the pyloric end of the stomach. I then referred her 
to Dr. Vedder for a Wassermann, which was promptly double plus. 
She was then referred to Dr. Hagner, who gave her a course of 
antisyphilitic treatment. At the end of four weeks a Wassermann 
was done and was feebly plus, so that twe more injections were 
given, since which time the Wassermann has been negative. A few 
days thereafter Dr. Christie made a third roentgen-ray study of this 
patient and reported that the growth had entirely disappeared and 
the stomach was normal in appearance. After the first injection of 
salvarsan she showed distinct improvement and went on to an unin- 
terrupted and complete recovery, gained considerable weight and 
has remained well. 

Case III.—Mr. D. S. M., came to me in November, 1912. 
Aged fifty-three years. Family history negative. Past history 
negative. Denies having had any venereal disease. Uses tobacco 
moderately. No alcohol. Duration of present illness, which he 
attributes to worry, one and a half years. 

Symptoms. Complained of progressive loss of strength and 
weight. Had lost thirty pounds. Had sense of food lodging in 
lower part of gullet; the character of the food did not affect this, as 
he even felt it after drinking water. Had mild nausea and from 
time to time vomited, but never large quantities. Appetite was 
always good. Had no severe pain, but said he had a “ misery in 
the pit of the stomach” if he ate a normal quantity of food, the 
character of which did not influence this. Bowels were costive, 
requiring use of cascara sagrada. 

Physical Examination. Reflexes normal. Chest organs were 
varefully examined, and were normal except for some dry rales at 
the bases of both lungs on forced inspiration. Liver, spleen, and 
kidneys were normal. There was tenderness to pressure over the 
epigastrium, causing recti to go into spasm. Splashing sound from 
ensiform to lower border of navel, otherwise abdominal contents 
were normal. Examination of the blood was interesting in that it, 
too, pointed to the luetic infection. Hemoglobin was 68 per cent.; 

red cells, 4,016,000; leukocytes, 5200. Differential count: poly- 
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morphonuclears, 78 per cent.; small lymphocytes, 7 per cent., 
large lymphocytes, 3.5 per cent.; eosinophiles, 11.5 per cent. The 
urine was normal. The feces were normal except that they showed 
occult blood. Gastric contents one hour after an Ewald test 
breakfast: free HC] absent; total acidity, 16; benzidine reaction 
was positive; considerable mucus and many yeast cells were noted. 

Thread Test. Duodenal bucket passed the pylorus and was deeply 
bile-stained, but there was no blood-stain. My diagnosis at that 
time was severe chronic gastric catarrh. He was put upon a bland 
but highly nutritious diet and given by mouth six times a day a 
mixture containing iodine and carbolic acid. In place of cascara 
he was directed to use enemas and suppositories. He returned at 
the end of two weeks greatly improved, having gained six pounds 
in weight and with none of his former symptoms. In two weeks 
from that time he again came in to see me because of a dusky red 
swelling on the lower end of his sternum, which he had discovered 
ten days before and which had increased rapidly. On examination 
it appeared to be a malignant growth. I referred him to Dr. Welling- 
ton, who did a partial resection. The patient made a rather tedious 
recovery from this operation and the wound would not heal com- 
pletely. I lost sight of him from that time until about May, 1, 
when once again he consulted me with another similar growth on 
the upper third of the sternum. I referred him this time to Dr. 
John B. Deaver for an opinion. Dr. Deaver said he though it 
was probably sarcoma involving not only the sternum but the 
lung as well, and advised against operation. I then had Dr. 
Christie make a roentgen-ray study. He reported as follows: 
“Tnfiltrating growth of middle third of sternum, involving the upper 
third of the right lung, which is probably malignant in character.”’ 
Notwithstanding the roentgen-ray confirmed Dr. Deaver’s opinion 
I was not quite satisfied in my own mind in regard to the case and 
sent him to Dr. Vedder to have a Wassermann test, the result of 
which was positive. The patient was at once placed under Dr. 
Hagner’s care, with the result that he made a prompt and complete 
recovery, as the following roentgen-ray report taken at the end of 
three months shows. “There is no roentgen-ray evidence of the 
infiltrating growth in the sternum or the lung, which was noted 
at the first examination.” 

Case IV.—J. L. L., aged forty-one years; single. Family 
history negatived. Past history negative except for several attacks 
of gonorrhea and history of soft chancre fourteen years ago. Denies 
the knowledge of syphilitic infection. Uses alcohol and tobacco 
in considerable amounts. 

Duration of the present symptoms four years. 

Symptoms. Eruption on face with sore feeling in stomach. 
During the past few days severe pain in stomach two hours after 
meals, especially after drinking anything alcoholic, Also distended 
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feeling after meals. Has a full feeling in his stomach from the 
first few mouthfuls. Bowels are constipated, requiring saline 
laxative waters. 

All reflexes are distinctly sluggish. Motion, sensation, and 
coérdination apparently normal. Chest organs were normal. 
Liver and spleen were normal. Kidneys not palpable. Examina- 
tion of the abdomen showed conditions to be normal except that 
the gall-bladder was somewhat tender to pressure and there was 
moderate dilatation of the stomach. Examination of the blood 
showed a moderate anemia with lymphocytosis and a moderate 
leukocytosis and a slight increase in the eosinophiles. The urine 
was normal except for a low specific gravity and an increase in the 
amount of mucus. The feces were normal. The gastric analysis 
showed a low peptic power with a marked butyric acid fermentation. 
Roentgen-ray study by Dr. Christie suggested a beginning infiltra- 
tion in the gastric wall at the pyloric end; possibly malignant. 
No six-hour residue. No other evidence of stenosis. No evidence 
of gastric or duodenal ulcer. The first Wassermann was only slightly 
positive, but after having him abstain from alcohol and tobacco 
for a week the second Wassermann was promptly double plus. 
Diagnosis was syphilitic gastritis with syphilitic eruption on the 
face. He was referred to Dr. Hagner for treatment, with improve- 
ment from the start. 

A roentgen-ray examination by Dr. Christie nine months later 
was made with the following report: “The study of the stomach 
and duodenum at this time shows no sign whatever of abnormality.”’ 

Case V.—D. de la F., aged forty-nine years; married; no children. 

Family History. Negative. 

Past History. Gonorrhea twenty-five years ago. Denies the 
knowledge of syphilitic taint. Had severe attack of amebic dysen- 
tery seven years ago. Otherwise history negative. Uses tobacco 
in moderation. No alcohol. Has lost twenty-five pounds in four 
months. Duration of present symptoms four or five months. 

Symptoms. Pain in the upper third of the epigastrium, coming 
on at night, and at the time had pain nearly every night. Skin 
was jaundiced. Family physician who accompanied him said 
that the jaundice made its appearance four or five days ago. Nause- 
ated after meals, but did not vomit. Very constipated. Had 
during the preceding four or five days an itching of the skin on the 
body, especially where the clothing rubbed. Had marked pyrosis 
two hours after meals. Was bloated so that he had often to loosen 
his clothing. Reflexes, motion, and sensation normal. Skin and 
sclera markedly jaundiced. Chest organs were normal. Spleen 
normal. Liver dulness appreciably diminished. Kidneys not 
to be palpated. 

Abdomen. Considerable tenderness is elicited on pressure over 
midepigastrium, beneath which was felt an indefinite resistance which 
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suggested the thickening of the anterior gastric wall. Marked 
tenderness over the colon. Recti has a tendency to go into spasm 
on palpation. There was a moderate chloroanemia, with a moderate 
lymphocytosis, otherwise the blood picture was normal. Systolic 
pressure, 120 mm.; diastolic, 80 mm. Examination of the gastric 
contents after a test breakfast showed the free HC] to be 80; total 
acidity, 86. The ferments were present and active. Blood was 
present in the gastric contents macroscopically, microscopically, 
and chemically. The urine showed the presence of bile, otherwise 
it was normal. The feces were normal except for a prompt reaction 
for blood with benzidine. Wassermann was promptly double 
plus. The diagnosis was syphilitic gastritis with syphilitic hepatitis. 
He was referred to Dr. Fuller for antisyphilitic treatment, and 
showed a prompt and gratifying improvement right from the 
start. 

The roentgen-ray examination was made Ly Dr. Christie, who 
reported as follows: “There is constant deformity about the 
duodenal cap and the pylorus, which, taken with the sharply 
localized tenderness at this region, is excellent evidence of a 
lesion at this point, the nature of which cannot at this time be 
stated. No shadow of gall-stones.” 

Case VI.—Samuel S., clerk, aged forty-one years; married; no 
living children. 

Family History. Negative in so far as present illness was con- 
cerned. 

Past History. At twenty-two had attack of stomach disorder, 
at which time he had symptoms similar to those from which he 
was suffering at the time I saw him. He did not recall the sort of 
treatment which relieved him. He positively denied having had 
any venereal disease. 

He dated his present illness from the early spring of 1913. It 
began with pain in his stomach, coming on soon after eating, 
producing nausea and later on vomiting, which, when it occurred 
would relieve his pain. The pains were always worse after the 
night meal. His appetite was keen and he relished his food. The 
bowels were sluggish, but did not require artificial aid. He had 
lost twenty-five pounds in the last year. 

Physical Examination. The chest organs were normal. The 
liver and spleen were normal. There was acute tenderness on 
pressure over the stomach which was found to lie wholly in the 
umbilical region and to extend to two inches below the navel. No 
tumor mass was discoverable probably on account of the tenseness 
of the recti. The gastric contents after a test breakfast showed an 
achylia with much mucus and a trace of blood. The feces were 
highly putrefactive and contained a slight excess of mucus and some 
occult blood. Blood examination was as follows: Hemoglobin, 
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70 per cent.; red cells, 4,250,000; leukocytes, 13,600. Differential 
count: polymorphonuclear cells, 53.3 per cent.; small lymphocytes, 
24 per cent.; large lymphocytes, 22.7 per cent. 

Thread Test. Duodenal bucket passed the pylorus. It was 
bile-stained, but had no blood-stain. Wassermann by Dr. Vedder 
was negative. Roentgen-ray by Dr. Christie, a full report of which 
is given below, seemed to confirm the diagnosis of carcinoma of the 
stomach. He was put upon a bland nutritious diet and given 
anesthesin by mouth to relieve the pain. A month later he came to 
see me, and at this time a definite mass could be palpated in the 
epigastric area. I referred him to Dr. Howard Kelly, with the hope 
that he might be benefited by radium, but Dr. Kelly sent him back 
to me saying that without doubt he had carcinoma of the stomach 
in a too advanced stage for operation or radium. At this time 
another roentgen-ray study showed marked increase in the growth. 
I saw him at intervals throughout the winter, and inasmuch as 
he seemed to be improving slowly but progressively in strength 
and had less pain, on February 4, 1914, I ordered another Wasser- 
mann done, which proved to be promptly positive. He was then 
referred to Dr. Hagner for treatment. His improvement was prompt 
and decided, and continued up to the time when Dr. Hagner gave 
him salicylate of mercury by hypodermic injection, which caused 
severe systemic disturbance, with ptyalism, diarrhea, pain in the 
stomach, bowels, etc. After this he did not do well. In June a 
Wassermann was positive, so Dr. Hagner gave him another salvarsan 
injection, from which he appeared to derive great benefit. Soon 
after this he disappeared and was not seen until November 20, 
1914. At this time he was found to be in a precarious condition. 
Another Wassermann was positive. He is now in a hospital under 
antisyphilitic treatment. 

Roentgen-ray report by Dr. Christie, October 18, 1913: “Stomach 
below umbilicus in both prone and erect positions; absence of cap; 
sagged deformity in bismuth shadow along lesser curvatures near 
the pylorus; constant “cut-out” area along lower part of greater 
curvature appears in all positions of the patient and remains the 
same in shape and extent under manipulation in front of the fluoro- 
scope screen; large six-hour residue. The findings indicate the 
presence of extensive infiltrating growth in the walls of the stomach, 
probably carcinoma and probably inoperable.” 

December 29. ‘“‘Roentgenogram shows further encroachment 
upon lumen of stomach.” 

February 7, 1914. ‘Examination shows practically the same 
appearance as on December 29, 1913.” 

February 14. “After salvarsan the defect in the stomach shadow 
has almost entirely disappeared; the defect in the greater curva- 
ture still present.”’ 
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March 14. “Stomach has almost exactly the same appearance 
as on February 14.” 

May 21. ‘Defect in the stomach shadow has again increased, but 
has not reached extent shown by the earliest pictures.” 

November 25. ‘Marked increase in encroachment upon the 
gastric lumen over anything seen at any previous examination of 
this patient.” 

Case VII.—Mr. S. T., aged forty-two years; married; no living 
children. 

Family History. Negative. 

Past History. No history of lues. 

Symptoms. Discomfort in the epigastrum coming on at night, 
waking him and disturbing his sleep. Bowels were constipated. 

Physical Examination. Fauces chronically inflamed and injected; 
skin dry and scaly and covered with an eruption which suggested 
at once the probability of syphilitic taint. Typical geographical 
tongue. Pulse, 104, regular and small. Chest organs normal. Liver 
dulness extended to one inch below the free margin of the ribs. 
Splashing sound from the ensiform to one inch below the navel. 
In the upper right quadrant of the epigastrium a soft and definite 
mass could be felt. 

Gastric Analysis. Free HCl, 16; total acidity, 28. Some excess 
of mucus. Urine and feces-were normal. Blood examination was as 
follows: Hemoglobin, 60 per cent.; red cells, 4,500,000; leukocytes, 
14,600. Differential count: Polymorphonuclear, 67 per cent.; small 
lymphocytes, 13 per cent.; large lymphocytes, 18 per cent.; eosino- 
philes, 2 per cent. 

The Wassermann was double plus. Roentgen-ray showed an 
infiltrating growth about the pyloric region. 

He was referred to Dr. Homer Fuller, and is still under treatment, 
showing a decided progressive improvement as the following 
roentgen-ray report by Dr. Christie three months later shows: 
“Examination of the stomach and duodenum on this date shows 
the cap to be normal in size but with a few small irregularities on 
its lower surface.” 

Case VIII.—Mr. B. G., consulted me December 6, 1914; aged, 
thirty-eight years; salesman; married; one living healthy child. 

Past History. Positively denies having had any venereal disease 
whatsoever. Says he often had from time to time during past 
few years a low fever which did not interfere seriously with his 
work and which would disappear without treatment. No other 
illness. Used no tobacco and drank only beer. Duration of present 
illness approximately two years, and he thought worry caused it. 

Symptoms. Burning, gnawing sensation in his stomach, which 
comes on from three to four hours after meals, and is worse after 
the night meal. Had little nausea, but regurgitated acid contents 
more or less constantly, and often vomited large quantities of acid 
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chyme. Bowels were quite constipated, requiring daily artificial 
aid. Had lost ten or more pounds in weight. 

Physical Examination. An undersized, poorly nourished, sallow 
individual; chest, anteriorly, covered with small scars so sym- 
metrically arranged as to at once excite our suspicions. Except 
for markedly exaggerated abdominal reflexes there was nothing 
abnormal in the nervous system. ‘Tongue heavily coated except 
at the extreme tip, which was unusually red. The chest organs were 
normal. Pulse, 52, regluar and soft. Radials beady, but soft and 
pliable. Liver normal. Kidneys not palpable. 

Abdomen. Panniculus spare; recti well developed, but go into 
spasm, upon even light palpation, making examination unsatis- 
factory. Marked tenderness on pressure over entire epigastrium; 
succussion splash to navel. 

Gastric contents after Ewald test breakfast showed low peptic 
power and low acidity of 6. Urine was normal except for faint trace 
of albumin and slight indicanuria. Feces were normal except for a 
positive benzidine reaction. Blood showed moderate chloroanemia: 
leukocytes, 14,200; red cells, 5,150,000. Differential count: Poly- 
morphonuclears, 44 per cent.; small lymphocytes, 32.2 per cent.; 
large lymphocytes, 21.2 per cent.; eosinophiles, 1.6 per cent. 
Pulse pressure 40 mm. 

Wassermann by Dr. Vedder on two occasions proved negative. 
Because this case pointed so definitely to lues. I had Dr. Vedder 
make a luetin test, which was strongly positive on about the eighth 
day. 

Roentgen-ray by Dr. Christie, with the following report: “There is 
a striking deformity of the stomach in this case which seems un- 
doubtedly to be due to an infiltrating tumor mass involving a 
large part of the pyloric end of the stomach. The shadow does not 
have the irregular appearance of carcinoma. It may be due to 
syphilitic infiltration or just possibly to tumor of pancreas adherent 
to the stomach; the latter does not seem very probable, however.” 

“There is no evidence of abnoramlity of the colon except atony.”’ 

Referred to Dr. Hagner for antisyphilitic treatment. 

As I have already pointed out, there is at the present time no 
recognizable diagnostic symptom-complex or pathognomonic sign 
of gastric syphilis. Therefore it may be useful to point out a few 
characteristics common to all of the cases which have come under 
my personal observation, hoping thereby to establish what may be 
termed suspicious diagnostic criteria of gastric syphilis, and lead 
to an earlier recognition of the disease. 

In all of these individuals the peptic power of the stomach was 
lost. The benzidine reaction was positive at one time or another. 
There was pain in the stomach uninfluenced by the character of the 
food. This pain was always worse toward night. 

There was stagnation of the gastric contents, food remaining for 
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hours in the viscus, although there was no actual organic stenosis 
of the pylorus, as the results of the duodenal bucket test showed. 
In all of the cases the stomach was considerably dilated and atonic. 

The duration in each instance was somewhat longer and the degree 
of physical deterioration was not so marked as is usual in persons 
suffering with carcinoma of the stomach for the same length of 
time. 

In most of the cases the blood showed a high lymphocyte and 
eosinophile count, with a moderate degree of chloroanemia. 

Notwithstanding the low peptic power, the appetite in all but 
one case was keen and the food was relished. 

Vomiting occurred at some time during the course of the illness 
in all my cases. There was nothing suggestive in the condition 
of the bowels. On examination of the abdomen of these cases the 
recti showed constant tendency to go into marked spasm on palpa- 
tion. For this reason a tumor mass may not be so easily recog- 
nized as it would be in carcinoma of the stomach. 


THE VALUE OF TYPHOID VACCINES IN THE TREATMENT OF 
TYPHOID FEVER. 


By E. B. Krumpnaar, M.D., 
PHYSICIAN TO THE OUT-PATIENT DEPARTMENT, 
AND 
Ricnarpson, A.M., M.D., 
OF THE AYER CLINICAL LABORATORY. 


(From the Pennsylvania Hospital, Philadelphia.) 


FOLLOWING such phenomenal success in the prophylactic use of 
typhoid vaccines it is but natural, with a logical theoretical basis, 
that they should also be tried for the cure of typhoid fever. The 
large number of typhoid cases admitted annually to the Pennsyl- 
vania Hospital have been utilized by us as a favorable basis for 
an investigation of the value of such a procedure. While the bene- 
fit, of course, is less striking than that following its prophylactic 
use, we are gratified to be able to report distinctly favorable results 
from three years’ observation on cases at the Pennsylvania 
Hospital. In the later cases, whether from the larger doses used 
or the more experience acquired, the results have been so much 
more favorable that we feel justified in recommending the proper 
use of typhoid vaccines as a specific and valuable form of treat- 
ment of this very important disease. 
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In 1912 Drs. J. C. Wilson and J. Walker treated 44 cases with 
a commercial stock antityphoid vaccine, and have been good enough 
to give us their hitherto unreported material to further this study. 
Two years ago we began another series, treated with a vaccine 
prepared by Dr. Richardson from the Rawling’s strain, the same 
as that used by both the English and American armies. In order 
to give the procedure as critical a test as possible, the vaccine was 
given only to the severer cases. Our tabulated figures proved but 
little better for the vaccinated than the unvaccinated. Deceived 
at first by our method of selection, it was not until we had carefully 
analyzed the individual cases that we realized how constant the 
improvement after vaccination had been. Thus stimulated we 
began again last year with a vaccine differently prepared and in 
larger doses. Unfortunately we were prevented by extraneous cir- 
cumstances from applying the excellent results obtained in this series 
to more than 16 cases, before the epidemic abated, but hope later to 
supplement this study with other statistics. These three series, 
aggregating 93 cases, form the basis of this study. 

History. The history of the curative use of typhoid vaccines 
is brief. In 1893, Fraenkel! treated 57 severe cases with a vaccine 
prepared much as are those of today. Typhoid bacilli, grown for 
three days in thymus bouillon, were killed at 63° C., tested for 
sterility, and injected subcutaneously (dosage not given). Al- 
though he noted a marked improvement and recommended its 
further use, his work apparently escaped notice, and no further 
attempts were made on such lines for fifteen years. In 1908 Pes- 
carolo and Quadrone? inoculated 20 cases of typhoid fever with 
living attenuated organisms in small doses and, in spite of a rather 
severe reaction, reported favorable results. 

With an antityphoid serum (prepared from horses immunized 
with a toxin from typhoid bacilli grown on special media) Chante- 
messe*® reduced the mortality from 17 per cent. of untreated cases 
to 4.3 per cent. in 1000 cases thus treated. According to Semple‘ 
it is generally accepted that Chantemesse’s serum “acts as a 
typhoid vaccine, owing to the probability that it contains the 
bacterial elements originally injected into the horses which sup- 
plied the serum.” In this summary we have not taken account of 
vaccines prepared by methods differing from Wright’s, such as 
Renaud’s irradiated or Besredka’s sensibilized vaccines. Results 
of treatment with these methods are given by Netter. 

With the promulgation of Wright’s opsonic theory and _ his 
treatment by vaccines came a renewed interest in typhoid therapy. 
In January, 1909, Watters and Eaton® reported the results of 30 
vases thus treated, the first routine curative use of typhoid vaccine 
after Fraenkel. The next month Captain Smallman,’ at Leishman’s 
suggestion, described 36 cases in the Indian army treated with doses 
ranging from 100,000,000 to 350,000,000 bacteria, prepared accord- 
ing to Wright’s method. There were three deaths, no relapses, 
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and the patients seemed less toxic. With perhaps unconscious 
humor he says, “It was no uncommon thing to go into the ward 
when full (sic) and find nearly every patient quietly and comfortably 
sleeping.” 

Since then over 1800 cases have been reported by about forty 
observers, the great majority with favorable results. Generally 
speaking the larger the dose the better the results obtained. Thus 
Sadler,’ using the very small dosage of 1,000,000 and 2,000,000 had 
fourteen deaths in 92 cases; whereas Meakins and Foster, using 
one to three doses of 1,000,000,000 to 1,500,000,000, had but one 
death in 42 cases. The average duration of fever in this series was 
reduced from thirty-seven to twenty-eight days and complications 
occurred in 5 per cent. (versus 42 per cent. unvaccinated); relapses 
in 2.4 per cent. (versus 13 per cent. unvaccinated). To some 
authors it is doubtful if doses under 50,000,000 produce sufficient 
effect, and yet Watters and Eaton,’ with doses averaging 25,000,000 
to 30,000,000 reported favorable results in 69 cases (2 deaths, and 
6 relapses). In the largest single series reported, Petrowitch,” at 
Uskub, reduced the mortality of 460 cases to 3.2 per cent. as com- 
pared with 8 per cent. of 220 unvaccinated cases. He used one to 
three doses of 20,000,000 each of vaccine supplied from the English 
army. In Semple’s' 60 cases there were only 3.3 per cent. each of 
death and relapses, the dosage being usually four to six doses of 
6,000,000 to 50,000,000 in the earlier cases, and of 50,000,000 in 
the later, and he would now recommend even larger doses. 

The latest report by Captain MacArthur” emphasizes the impor- 
tance of early treatment. In 63 cases of his series there were 2 
deaths (3.1 per cent.), 2 relapses (3.1 per cent.), and 5 other com- 
plications (7.9 per cent.), but all of these occurred in the 29 cases 
vaccinated in the “unfavorable stage” (after the tenth day). 

Less favorable results have been reported by M. W. Richardson," 
using a dosage of 10,000,000 to 100,000,000 on 28 cases. He found 
that the results were “not striking,” except that there was only 
one relapse as against 10 relapses in 77 unvaccinated cases. Hor- 
ner“ found unsatisfactory results with 40 vaccinated cases and 
95 unvaccinated controls. With an average total dosage of 516,- 
000,000 the mortality of the vaccinated was 10 per cent. as opposed 
to 11.5 per cent. of the unvaccinated. Relapses, 20 per cent.; 
unvaccinated, 11.5 per cent.; complications, 55 per cent.; unvac- 
cinated, 50.5 per cent. The average duration of fever was twenty- 
four days; unvaccinated, twenty-three days. Although there were 
no deaths in Nichols’ 11 cases, 2 relapses and 2 prolonged fevers 
made him feel that “the results were quite inconclusive.” 

This involves less than 5 per cent. of the total number, however, 
and in the other 95 per cent. the results have been distinctly 
favorable. Even such a difficult condition as typhoid osteomyelitis 
lasting a year has been cured in a few weeks by the use of vaccines 
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Author. 


Anders'*® 
Callison?® 


Carr?! 


Courmont” 


Duncan 
Elliott™ 


Fletchers 


Hornor?® 


Krumbhaar ) 
Richardson } 
Series 1 
Series 2 
Series 3 
MacArthur®! 


MecLaughlin® 
Martin® 


Meakins \* 
Foster j 


Nichols 
Oelsnitz* 


Petrowitch?? 


Ream? 
Richardson** 
Sacquepee*?® 
Sadler*! 
Sappington® 
Semple® 
Simons“ 
Smallman® 
Watters® 
Watters 
(quoted) *#7 
Wilson 
Wolverton*® 


Single reports 


Total 


* Loc. cit. 


Deaths 
38 5 
2 0 
39 2 
6 0 
3 0 
14 2 
6 
126 5 
51 2 
40 4 
15 2 
44 4 
33 1 (3) 
16 0 
45 2 
2 1 
41 1 
11 0 
10 0 
460 15 
17 0 
28 
92 2 
92 14 
22 3 
60 2 
6 1 
30 0 
158 17 
16 14 
6 0 
12 0 
6 0 
1806 99 


For these cases, quoted by Watters, no references were given. 
are duplicates from the other authorities quoted by*us. 
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Relapses. 


USE OF VACCINES 


Dosage. 


o 


to 


ot 


25,000,000 to 50,000,000 

500,000,000 to 600,000,000 
(repeated every 4th day) 

25,000,000 to 50,000,000 
(2 doses) 


50,000, 000 to 1,000,000,000 
(1 to 2 doses) 

500,000,000 
(1 to 2 doses) 

500,000,000 to 1,000,000,000 
(1 to 2 doses) 


10,000,000 to 250,000,000 
Average total, 560,000,000 
25,000,000 to 400,000,000 


Average total, 926,000,000 

Average total, 720,000,000 

Average total, 1,640,000,000 

150,000,000 to 1,500,000,000 
(3-day interval) 


50,000,000 to 500,000,000 
30,000,000 (3 to 5 doses) 


1,000,000,000 to1,500,000,000 | Less 


(1 to 3 doses) 


65,000,000 (several doses) 


20,000,000 (1 to 3 doses) 


50,000,000 to 250,000,000 
10,000,000 to 100,000,000 


100,000,000 to 700,000,000 
(1 to 3 doses) 

1,000,000 to 2,000,000 
(several) 

5,000,000 to 50,000,000 
(1 to 9 doses) 

8,000,000 to 30,000,000 
(4 doses) 

100,000,000 to 300,000,000 


100,000,000 to 350,000,000 


2,000,000 to 60,000,000 


250,000,000 to 500,000,000 


50,000,000 to 300,000,000 
50,000,000 to 250,000,000 
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Remarks. 


Few complications. 


5 per cent. mortality 
against 20 per cent. 
unvaccinated. 


No bad results; all 
helped. 
Cases made milder. 


Less toxic. 

No beneficial effect. 

No effect in 3; some 
help in 7; marked in 
5. 


Mulford’s Typhobac- 
terin 
ling’s’ 
60° 

** Rawling’s’ 
56°; best. 

Improved, 
if early. 

Good influence 

One well in 2 weeks, 
other moribund 

fever, toxemia, 
and mortality than 
the unvaccinated. 

Average severity 

Did better than the 
unvaccinated 

3.2 per cent. mortality 
against 8 per cent 
unvaccinated. 

14 benefited, 3 no ef- 
fect. 

Fewer relapses, other- 
wise not striking 

Good effect. 


’ killed at 
’ killed at 


especially 


Benefited. 


75 per cent. benefited 


No risk; benefited 


Less severe 

Good results. 

75 per cent 
shorter fever. 


helped, 


Less toxic; shorter 
fever. 

Beneficial 

All benefited (some 


chronic 
tions). 
35 out of 39 authors 
(reporting 93 per 
cent. of cases) found 
vaccines useful. 


complica- 


None 


i. 
0 
Grace* l ‘ 
Gray?’ 
i 
3 
l 
| | 
l 
2 
3 
8 
5 
0 
0 
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(Rosenberger); and a typhoid periostitis of six years’ standing 
cured in two weeks by vaccines (Sharpless). Two of Meakin’s 
and Foster’s® series, typhoid carriers of eight and twelve years’ 
duration, were also cured by vaccine therapy. The method, there- 
fore, may be said to have successfully passed the stage of “ primary 
laudation,” beyond which Osler says, in Modern Medicine, that no 
specific remedy for typhoid had as yet passed. (See accompany- 
ing table of cases thus far vaccinated. ) 

Turory. The stimulation of antibodies by the injection of 
dead bacteria in order to lessen the virulence of the attack is theore- 
tically logical, just as is its prophylactic use for the prevention of 
the disease. A study of the agglutination curve after prophylactic 
vaccination shows that there is an increase on the fourth or fifth 
day, which is still further raised on the sixth and eighth day and 
then slowly drops to normal. Somewhat the same course is fol- 
lowed by the agglutination curve after vaccination during the attack 
of typhoid fever.** The frequent absence of the Widal reaction 
until the second or third week shows that the body may take some 
time to produce the necessary antibodies, and in such cases, if the 
diagnosis can be made by other means, early vaccination may be 
of great help in shortening the attack by earlier stimulation to ade- 
quate antibody formation. It must be remembered that many 
strains of typhoid bacilli have very little ability to form agglutinins, 
while the culture from which our vaccines are made has been picked 
largely for its value in that direction, and is therefore presumably 
better than an autogenous vaccine. It is frequently found that a 
bacillus from a virulent case is poor in agglutination, just as our 
strain used for vaccination, though strong in agglutinins, is weak in 
toxic properties. 

The natural antibody formation is presumably largely limited 
to the spleen, lymph nodes, intestines, and places where the typhoid 
bacilli mainly congregate, and as any body cell may participate in 
antibody formation it is probable that the subcutaneous injection 
of the dead bacilli affords new areas for antibody formation, and 
thus helps to stem the tide of invasion. This appears to be Major 
Russel’s, Leishman’s, and Semple’s theory of the beneficial action 
of the curative action of the vaccine in a systemic infection, in spite 
of Hektoen’s®* experiments on dogs, which tend to show that the 
tissues at the site of injection of antigen do not take part in the 
production of antibodies. The “negative phase” of Wright’s 
opsonic work is absent or negligible, according to both Leishman 
and Russell,5* and certainly no clinical evidence of its presence is 
usually seen. In this connection it must be remembered that the 
rise in temperature that so often follows the injection of adequate 
amounts of vaccine is no indication of a negative phase, and, fur- 


* Recent observations by various authors have lessened the value of this evidence by 
showing that the agglutination and protection curves do not necessarily run paralle . 
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ther, that the temperature curve is an index of the degree of in- 
toxication, not of the degree of infection or resistance to it. 

According to Theobald Smith,** “the effectiveness of vaccines 
applied in the course of acute febrile diseases, such as typhoid and 
pheumonia, must be accounted for by principles of which experi- 
mental medicine has as yet no definite knowledge,” and in this 
predicament we must fall back on clinical and statistical evidence. 
The crux of the matter, as Semple puts it, is that “vaccines in 
quantities sufficient to stimulate increased production of bacterio- 
tropic substances can be injected hypodermically into patients 
suffering from typhoid fever without adding in the least to their 
toxic condition.” We have increasing evidence that the clinical 
results of such inoculation are favorable. 

PREPARATION. The vaccine used during the summer of 1913 
was prepared after Wright’s method. The cultures were grown on 
plain agar and suspended in sterile normal salt solution. After 
shaking and counting the suspension, organisms were killed by a 
temperature of 60° C. for one hour. The vaccine was made with 
1,000,000,000 organisms to each cubic centimeter and 0.3 per cent. 
of lysol added. The only change in making the vaccine for use 
during the past year was in killing the organisms. This was done 
at 56° C. for one-half hour. 

ANALYysis OF Cases.* Series I. Forty-four cases were treated 
with Mulford’s Stock Typhobacterin. In this, as in the other 
series, the treatment of the vaccinated cases was otherwise iden- 
tical with the unvaccinated cases. The Widal reaction was positive 
before inoculation in 24 cases and suggestive in 6. Four of the 
14 negative cases gave positive blood cultures, and the other 10 
gave sufficient clinical evidence to be considered typhoid by Drs. 
Wilson and Walker. The total dosage varied from 50,000,000 to 
1,650,000,000, given in one to five doses. The average total dosage 
was 926,000,000 per patient. There were 4 deaths, 3 relapses, and 
12 complications (5 hemorrhages, 2 perforations, 2 phlebitis, 1 
cystitis, 1 periostitis, 1 abscess). 

Case Apstracts. Case 4.—Male, aged twenty-one years, posi- 
tive Widal, received only one dose of 100,000,000 on the seven- 
teenth day of disease, a hemorrhage occurred eight days later, 
followed by double otitis media, mastoiditis, meningitis, and death. 

CasE 11.—Male, aged twenty-two years, negative Widal and 
blood culture. Received 125,000,000 on the twelfth day and 250,- 
000,000 on the sixteenth day. Was very toxic from the start. 
Hemorrhages. Death on twentieth day. 

Case 32.—Female, agéd twenty-one years, positive Widal, 
600,000,000 given on twenty-third day; 700,000,000 on twenty- 
seventh day; 800,000,000 on thirty-first day. Perforated seven 

*In order to save space, protocols of individual cases will only be given to bring 
out special points. 
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days later. Died twenty-four hours after operation. Second 
perforation found at autopsy. 

CasE 44.—Male, aged thirty-four years, positive Widal, 500,- 
000,000 on fifteenth day; 700,000,000 on nineteenth day. Death 
three days later, probably from perforation. 

Two of these cases, therefore, received very small doses, and on 
the other two specific treatment was begun at too late a date. 
Several others, especially where treatment was begun before the 
tenth day of the disease, showed quick drops of temperature after 
injection with a short febrile course. (Case 20, nine days fever; 
Case 24, seventeen days fever; Case 31, fifteen days fever; Case 
33, seventeen days fever; Case 41, eleven days fever). Of course 
it is impossible to predict what the febrile course would have been 
without vaccination, and it is fair to say that abortive cases ap- 
peared among the unvaccinated controls, but not to the extent or 
degree that was present among the vaccinated. In several unvac- 
cinated cases also these early drops to normal were frequently 
followed shortly by remissions of temperature. 

Series II. ‘The 33 cases in this series were treated with the vaccine 
prepared by Dr. Richardson from the “ Rawling’s” strain of typhoid 
bacilli in total doses varying from 200,000,000 to 1,450,000,000 
(one to three doses). The Widal reaction or blood culture was 
positive one or more times in all cases. In practically all cases 
a localized redness and soreness of the arm persisted from twenty- 
four to forty-eight hours. No constitutional aggravation other 
than a fleeting rise of temperature was noted, and the patients 
nearly always felt better within a few hours of the injection 
(Psychic?). There were 3 deaths in this series, but, as the cases 
abstracts will show, there was only 1 death (3.2 per cent.) (Case 
No. 66, perforation) in which the vaccine treatment could fairly 
be considered to have failed, and in this vaccine treatment was not 
begun until the twenty-sixth day. Of the other two, Case No. 
57 had already developed a complicating pneumonia when he was 
given his first vaccine four days before death, and his death was 
from pneumonia. The other, Case 59, had recovered from his 
typhoid, and after ten days’ normal temperature, developed lobar 
pneumonia and died from it. In 170 milder cases of typhoid not 
getting vaccines, that were treated in the wards during the same 
period, there were 14 deaths (8.02 per cent.). 

In the 33 vaccinated cases there were 2 relapses occurring after 
vaccination (6 per cent.) (Cases Nos. 65 and 68.) The former 
is of special interest as the only example in our cases where the 
vaccine may be accused of having done harm (see Case Abstract). 
It is of course impossible here to rule out coincidence, and vaccina- 
tion was begun very late. In the unvaccinated cases there were 
16 relapses (9.2 per cent.). 

In the vaccinated cases there were 4 complications (12.1 per cent.) 
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Of these a perforation and a pneumonia have already been considered 
among the fatal cases. Case No. 52 developed phlebitis and Case 
No. 67 had a slight hemorrhage, each some days after vaccination. 
Of the unvaccinated cases 18 were complicated (10.6 per cent.). 
The average number of days of fever of the vaccinated cases (includ- 
ing relapses and complications) was 36.7 days; of an equal number 
of lighter unvaccinated cases occurring at the same period 33.7 
days. The average temperature of the vaccinated cases, as near 
as could be determined, was 102.2° F. before vaccination and 
101.4° F. after vaccination. The average temperature of the same 
number of unvaccinated cases was 102.3° F. The temperature 
variation (taken every fourth hour) was greater in 13 cases after 
vaccination than before, less in 10 cases, and showed no change in 
11 cases. In almost every case a rise in temperature of 1° to 3° 
was noticed immediately after vaccination. This was followed in 
23 out of 33 cases by a distinct fall in temperature that frequently 
temporarily reached normal. ‘This was nearly always more marked 
after the second and third doses than after the first. In some cases 
it fell steadily to normal, where it remained; in others after falling 
for twenty-four to seventy-two hours it again rose. Of the 10 
cases which were not benefited by the vaccines, 5 (Nos. 49, 54, 55, 
58, 60) probably did not receive big enough doses (total dosage 
between 200,000,000 and 850,000,000), 3 (Nos. 52, 59, 66) were 
all obviously virulent infectious, and 2 (Nos. 53 and 67) showed no 
benefit, in spite of adequate dosage (850,000,000 and 1,050,000,000) 
begun on the eleventh and thirteenth days. In spite of special 
effort to begin vaccine treatment early, the average day of disease 
of the first dose was the twenty-first. This is due partly to the 
type of patient in the ward, partly to the delay necessary to make a 
sure diagnosis. Of 2 who got their first dose before the tenth day 
of the disease, one (No. 48) had only fourteen days of fever, the 
other (No. 55) had twenty-nine days of fever. The average days 
of fever after the first dose was given was 16.3 days after the last 
dose 11.3 days. 

Case Apstrracts.—CasE 48.—Male, positive Widal. Given 
100,000,000 on eighth day of disease (no change); 150,000,000 
on twelfth day (temperature rose 1.5°, then dropped steadily until 
it reached normal in forty-eight hours). Given 400,000,000 on 
fifteenth day (temperature rose from 98° to 101° for a few hours 
and returned to normal permanently). 

Case 50.—Male, positive Widal. Given 60,000,000 on tenth 
day of disease (no change); 150,000,000 on fourteenth day (tem- 
perature dropped from 102° gradually to normal); 300,000,000 on 
seventeenth day (temperature reached normal on next day and 
stayed there permanently). 

Case 52.—Male. Positive Widal and blood culture. Given 
100,000,000 on eighteenth day of disease; 250,000,000 on twenty-first 
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day; 500,000,000 on twenty-fourth day. No appreciable change 
in temperature occurred after any injection, but a new crop of rose 
spots were noted after the last dose of vaccine. Recovery after 
forty-eight days of fever due to a complicating pleurisy and phlebitis. 
(Note: In the light of later cases, further injections would be 
indicated in such a case, unless the new crop of rose spots were 
taken, not as a coincidence, but as an index of the liberation of 
more living organisms, in which case further specific treatment 
would be doubtful.) 

Case 57.—Male. Positive Widal. After twenty-five days of 
fever, including 2 remissions and relapses, patient developed another 
rise in temperature. Two days later 100,000,000 were given, 
but it was found that the increased fever was due to pleurisy and 
pneumonia. Three days later 100,000,000 were again given and 
patient died the same day. (Note: This was not a suitable case 
for vaccine treatment. While it is impossible to form an opinion 
as to whether the vaccines contributed to the fatal issue, they 
certainly are not indicated in such a condition.) 

Case 59.—Male. Positive Widal. Given 150,000,000 on tenth 
day of disease, 400,000,000 on thirteenth day, and 700,000,000 on 
sixteenth day. But little effect from any dose, though the tem- 
perature fell gradually soon after last dose. Temperature became 
normal on forty-second day. After ten days the temperature was 
normal, a typical lobar pneumonia developed and proved fatal in 
four days. 

Case 65.—Female. Positive Widal. Given 150,000,000 on 
thirty-third day, and the temperature dropped quickly to normal 
on the same day. After three days of normal temperature, 
400,000,000 were given. This was at once followed by a rise in 
temperature which ushered in a relapse of considerable severity, 
lasting twenty-six days. (Note: In this case the vaccine was 
given to put a stop to a long-continued mild fever. It is doubtful, 
in the light of this case, whether such procedure is advisable unless 
there is further evidence of deficient antibody formation.) 

Case 66.—Male. Positive Widal. Given 200,000,000 on twenty- 
fourth day of disease, 450,000,000 on twenty-seventh, and 800,000,- 
000 on thirty-first day. This case was a very toxic one throughout, 
and although he seemed benefited by each dose (less toxic and lower 
temperature), he died on the thirty-fourth day from a perforation. 

CasE 67.—Male. Two positive Widals. Given 150,000,000 
on eleventh day of disease, 300,000,000 on fourteenth day, and 
600,000,000 on nineteenth day. The temperature went up and 
stayed up after each dose. A few days after the last dose a mild 
hemorrhage occurred. Fever continued for seventeen days after 
the last vaccine was given. (Note: This case may indicate that 
if no favorable response is made to the first or possibly the second 
dose the case may be unsuitable, and further specific treatment 
should be abandoned.) 
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CasE 68.—Male. Two positive Widals. Given 150,000,000 on 
fourteenth day; 300,000,000 on seventeenth day; 600,000,000 on 
twenty-second day. Drop of temperature after each, reaching 
normal after twenty-seven days. Seven days later, following 
increase in diet and permission to get out of bed, a moderately 
severe relapse started. (Note: This case should be considered as 
one in which too early increase in feeding caused a relapse in 
spite of the administration of vaccines.) 

CasE 71.—Male. Positive Widal. After forty-three days con- 
tinuous fever, given 200,000,000 (followed by a quick drop of 3° F.). 
On forty-seventh day given 400,000,000 (causing greater fluctua- 
tions, and drop to normal after several days). On the fifty-seventh 
day given 600,000,000 (aftera temporary rise, temperature became 
permanently subnormal). (Note: Unless due to coincidence a 
protracted febrile course was here terminated by vaccines, although 
the Widal was already positive.) (Compare Case 65.) 
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Fic. 1.—Case 83. S. M. Widal positive. Average curative effect of typhoid 
vaccine. Dotted lines indicate fourth-hour temperature; heavy lines, morning and 
evening temperature. 

CasE 77.—Male. Positive Widal. On sixteenth day of disease 
given 150,000,000. This was followed by a steady drop to normal 
on the nineteenth day of the disease. (Note: Unless due to coin- 
cidence the effect of a single dose of vaccine is here strikingly shown.) 

Series III. Owing to the sudden termination of the typhoid 
epidemic with the colder weather it was not possible to treat 
more than 16 cases in this manner. The total dosage ranged 
between 850,000,000 and 3,350,000,000,* (average 1,640,000,000 
in one to five doses). There were no deaths, no relapses, and 
1 complication. (Case 84 developed bronchopneumonia after 

*In three cases where a single dose proved sufficient the amount was naturally 
smaller. 
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eighteen days’ normal temperature.) ‘The average number of 
days of fever was 21.6, after the first injection 8.3 days, and 
after the last injection 3.3 days. The average date of the first 
injection was on the twelfth day of disease. (The difficulty in 
securing patients early in the disease has already been commented 
upon.) In only 2 cases was vaccination begun before the tenth 
day (Cases 92 and 93), and these two showed only fourteen and 
sixteen days of fever. Either the Widal reaction or blood culture 
was positive in all (Widal in 14, blood culture in 3). As usual no 
aggravation was noted after injection and the fleeting rise of tem- 
perature, except in 2 cases (Case 87, diarrhea; Case 91, chilly 
sensations). 

In the 16 control cases (occurring at the same time) there was 1 
death, 1 relapse, 2 complications (hemorrhage and perforation) ; the 


TEMPERATURE 


Fic. 2.—Case 85. M.C. Widal positive. More pronounced effect following 
two injections of vaccine. 


average duration of fever was twenty-eight days, and the average 
date of admission was on the eleventh day of the disease. Thirteen 
gave positive Widals and 3 suggestive. 

Case Apsrracts. Case 84.—Male, aged forty-five years. 
Farmer. Positive Widal. Very toxic throughout (stuporous). 
Was probably sick for two weeks before admission. On nineteenth 
day (?) received 250,000,000; on twenty-second day, 500,000,000; 
on twenty-sixth day, 1,000,000,000; on thirty-second day, 800,000,- 
000; on thirty-seventh day, 800,000,000. The last 3 were followed 
by drops of the temperature to normal, the last time permanently. 
Patient improved steadily, but still was mentally dull. After 
sixteen days’ normal temperature a relapse began, which ran a 
mild course lasting eight days. 

Case 87.—Male. Positive Widal. Exhibited a temporary 
diarrhea and headache after the initial dose of 300,000,000 on the 
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twelfth day of the disease. Given 700,000,000 on fifteenth day 
and reached normal on same day. After 1,000,000,000 on nine- 
teenth day the temperature rose to 99.2° for twelve hours. 

Cask 91.—Male. Positive Widal. Had chilly sensations and a 
rise of 3° in temperature after his only dose of 600,000,000 on the 
fourteenth day of the disease. His temperature then fell steadily, 
reaching normal in thirty-six hours, where it remained. 

CasE 93.—Male. Positive Widal. Given 600,000,000 on sixth 
day; 1,000,000,000 on ninth day; 1,000,000,000 on twelfth day. 
But little change after first two doses. After the third dose there 
was a steady drop of temperature to normal in forty-eight hours, 
where it remained. 
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a. 3.—Case 91. C. C. Example of occasional curative result following a 
single injection of vaccine. 


SUMMARY 
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when first 


Average 


926,000,000 
720,000,000 
1,640,000,000 


Total vaccinated 93 7 25. 2 1,095,000,000 


Unvaccinated 170 


Concuusions. 1. The curative use of typhoid vaccines in the 
course of typhoid fever in order to stimulate further antibody 
formation, has a logical theoretical basis, although its mode of 
action has not as yet been demonstrated experimentally. Practical 
proof of its value is afforded by the rise in agglutinin curves after 
such vaccination. 
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2. The proper use of vaccines in the treatment of typhoid fever 
has been found clinically to be without harm, and usually to produce 
beneficial results. It rarely causes any noticeable aggravation of 
symptoms, beyond a fleeting rise of temperature. Relapses and 
complications are diminished in frequency, but not prevented. 
The increase in size of the spleen, noted by others, has not been 
observed by us. 

3. The best results are obtained if the injections are begun early 
in the disease, especially before the tenth day. A blood culture 
is more valuable than the Widal test in the early stages. Late in 
the course of the disease, except in selected cases, the value of 
raccines (both theoretically and practically) is more dubious. In 
the chronic complications of typhoid, such as periostitis and chole- 
cystitis, good results have been obtained from vaccines by other 
investigators. 

4. The contra-indications for vaccine treatment of typhoid 
are not yet clear. We should hesitate to advocate their use in 
moribund or very toxic cases, during hemorrhages or suspectéd 
perforations, or in such complications as pneumonia or otitis where 
other microérganisms are involved. 

5. The best dosage has also not been determined. Semple, 
Petrowitch and Watters, and Eaton have had good results with 
small doses; MacArthur, Fletcher and Meakins and Foster equally 
good results with much larger doses. While this would indicate 
to some that the true benefit from vaccines was dubious, we feel 
that the discordance is due to differences of patients and epidemics, 
preparation of vaccine, and “personal factors.” The dosage must 
vary within certain limits for each patient, and no cut-and-dried 
rule should be attempted. The more severe the disease the smaller 
and more cautious should be the dosage. With our methods of 
preparation we felt that the best initial dose for average adult was 
500,000,000; if this proved to be the proper amount, two or more 
larger doses were given usually at three-day intervals. 
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THE PHYSICAL BASIS OF CHRONIC INFECTIONS AND OF 
RECOVERY WITHOUT IMMUNITY:.' 


By A. Parker Hircuens, M.D., 


GLENOLDEN, PENNSYLVANIA. 


THE practical application of bacterial vaccine therapy is generally 
recognized to fall into two distinct divisions. The first comprises 
the procedures resulting in the formation of specific antibodies or 
ferments in the tissues- —that is to say, the bacteriological diagnosis 
and the preparation and proper administration of the vaccine. 
The second divisiou—I think it may be safely assumed that the 
tissues always respond to the vaccine by producing corresponding 
antibodies—deals with the distribution of the newly formed anti- 
bodies, especially with regard to their relation to the infecting 
bacteria. 

With few exceptions all studies so far reported in vaccine therapy 
have been limited to the first division of the subject. These 
researches have been sufficiently thorough to give us a good working 
knowledge of methods for the preparation of vaccines and their 
administration. 

For certain infections this knowledge has been entirely adequate, 
but for other diseases the factors essential to success are still obscure. 
I believe that many if not all the failures will be accounted for only 
after the second phase of the subject has been thoroughly investi- 
gated. Whether a more intimate knowledge will lead to better 
therapeutic methods or whether it will reveal merely that we have 
reached an impasse is the problem that stimulates the formulation 
of the following suggestions. 

Practically all our knowledge of the cellular pathology involved 
in the second phase of this subject is due to the work of Sir Almroth 
Wright. Nothing of importance has been added to his conception 


|! Read at the first annual meeting of the American Association of Immunologists, 
held in Atlantic City, June 22, 1914. 
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of the “conditions which obtain in the foci of bacterial infection.”’ 
Wright considered that in order to resist an infection and to elimin- 
ate it from the tissues, the coéperation of a serum constituent with 
the phagocytes was necessary. He accounted for the rare occur- 
rence of primary blood infection by calling attention to the unhind- 
ered coéperation of the formed and unformed elements in the blood 
against invading bacteria. Localized infections, on the contrary, 
are common because the pathogenic bacteria on gaining entrance 
to the tissues successfully resist the action of the small amount 
of bacteriotropic substance able to reach them, and the resultant 
tissue changes make it possible for these bacteria to resist still 
further the antagonistic forces of the body. This is accomplished 
sometimes by the barrier of inflammatory tissue which may prevent 
the entrance of phagocytes to the focus of infection, sometimes by 
the generation of bacterial products within the nidus, and consequent 
reduction in potency of the fluid elements which, if they reach the 
bacteria at all, are then too weakened to be effectual. This is 
demonstrated by the fact that a focus of infection is an area of low 
bacteriotropic pressure. 

Insofar as the histopathology is concerned, Wright’s ideas, 
founded, of course, upon the teachings of Metschnikoff and others, 
appear to be final. From the physiological standpoint, however, 
we have a more lucid and more plausible explanation of the mechan- 
ism of infection and immunity in the theory of Professor Victor C. 
Vaughan. According to the current views of physiologists, pro- 
teins, in enteral digestion, are split into peptones and amino-acids 
in order that they may be absorbed into the blood; according to 
Vaughan, in the parenteral digestion of bacteria the bacterial 
proteins are digested by the specific ferments in order that they 
may be eliminated from the tissues. In this process the bacterial 
protein molecule is split into two fractions; one of these is a non- 
specific poison having apparently no relation to the production of 
immunity within the host; its poisonous action seems to be its 
sole function. The other part is non-poisonous and highly specific; 
the formation of specific antibodies depends upon its effects on the 
tissues. This effect sometimes fails while the poisonous action 
of the other part is always manifested. This being the case, with 
the physiology of enteral digestion in mind, the suggestion forces 
itself upon us that there is a physical basis underlying the action 
of these two parts. That is to say, the action of the poisonous 
part never fails because it is diffusible and the tissues offer no barrier 
to it, while the non-poisonous part is not diffusible and under certain 
conditions the collection of cells in which it is located do not permit 
it to reach those cells capable of responding to its action. Accord- 
ingly, on the supposition that the molecule of the poisonous part is 
relatively small and the molecule of the non-poisonous part relatively 
large, we may divide infections into three classes: 
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1. Those in which the bacteria are surrounded by a firm wall 
of inflammatory tissue so dense and so perfect that antibacterial 
ferments are unable to penetrate to the bacteria. The non-poison- 
ous part liberated by autolysis or by ferments within the focus of 
infection does not escape through the capsule and the resistance of 
the host is not increased. 

2. Those in which the zone of inflammatory tissue is less dense 
and less perfect. The non-poisonous part of the protein molecule 
cannot penetrate the barrier of inflammatory tissue, but specific 
ferments formed as a result of vaccination or auto-inoculation 
may penetrate in sufficient quantity to give positive therapeutic 
results. 

3. Those in which the infecting bacteria are not surrounded by 
a zone of inflammatory tissue which inhibits the activity of the 
non-poisonous part and the resultant newly formed ferments come 
in contact with the bacteria without hindrance. 

These three classes, of course, merge into one another. Within 
the same host an organism may be surrounded by a zone of inflam- 
mation of one type in one part of the body and of another type in 
another part of the body. Furthermore, they concern chiefly the 
cellular pathology of the lesion in its relation to the ferments and 
the split products of the bacterial protein molecule as described so 
clearly by Vaughan. The special means by which certain bacteria 
resist the antagonistic forces of the body are not here taken into 
consideration, such as, for instance, capsule formation by the 
Pneumococcus mucosus and by the anthrax bacillus. 

A typical illustration of the first class of infections is the local 
lesion formed subcutaneously in guinea-pigs which are immunized 
with rauschbrand aggressin and afterward injected with virulent 
black-leg muscle. The immunized guinea-pig withstands many 
times the fatal infective dose of virus, but at the point of injection 
a small nodule is formed which gradually breaks down in the centre 
From this nodule may be obtained highly virulent rauschbrand 
bacilli; the animal gradually loses weight and dies in about a month 
apparently from a chronic intoxication. 

Another illustration of this class of infections is the caseous 
tubercle. 

In chronic tonsillar infection we have a prolific source of continu- 
ous intoxication without any tendency or any ability on the part 
of the tissues to overcome the infection. The negative results of 
vaccine treatment place this type of infection in the first class. 

In this connection the carrier state in diseases like typhoid 
fever is of more than passing interest. It has been suggested that 
this condition is due to a serum-fast strain. But this does not 
account for the intermittent appearance of living germs in the 
feces. May it not be then that the bacilli are growing in a nidus 
of the first class? In this case their occasional presence is merely 
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an indication that the germs in a certain nidus have broken their 
confines. Furthermore, although a few positive results have been 
reported, treatment by bacterial vaccines is generally unsuccessful, 
notably in those cases under observation for a long period of time. 

The typical illustration of Class II is the staphylococcus furuncle. 
As treated formerly, patients with chronic furunculosis continued 
to have one boil after another—it was not uncommon to meet a 
person who had had more than one hundred. With the application 
of staphylococcus vaccine, however, I think we have all treated 
such patients successfully; not only have the boils ceased to appear, 
but those in course of evolution have receded without “coming 
to a head.” In terms of our hypothesis, then, the non-poisonous 
part is not permitted to escape the zone of inflammation surrounding 
the abscess. This zone of inflammation, nevertheless, is not a 
barrier to specific ferments, because when these are formed as a 
result of vaccination their specific action is apparent within a very 
short time. 

Examples of the third type of infection are the self-limited 
infectious diseases, such as typhoid fever. In these the non- 
poisonous part comes in contact with tissues capable of reacting 
to it and the specific ferments are free to attack the typhoid bacilli. 
Such a mechanism results in an infection with a typical evolution, 
recovery being followed by a period of immunity lasting usually 
throughout the life of the patient. 

The question of the relation of these three classes of infection 
to treatment is now in order. 

For obvious reasons, infections belonging strictly to the first 
class cannot be benefited by vaccine treatment. If the lesion is 
located in a part of the body where it can be removed en masse, 
one may administer a few doses of vaccine to prevent the growth of 
any bacteria which may find their way into the blood stream during 
the operation, and then to remove the entire focus of infection as, 
for instance, the tonsils. 

Future advances in chemotherapy may give us drugs valuable 
for treatment of infections in the first class. To be efficient they 
must be diffusible and possibly bactericidal in themselves. Some 
of the failures of salvarsan are undoubtedly due to the fact that 
the complementing action of the body fluids fails to destroy the 
spirochetes. 

In the third class we may confidently expect much benefit from 
vaccine treatment especially in the early stages of the disease. 
Later when the number of typhoid bacilli, for example, has reached 
the maximum and the number being destroyed results in intoxica- 
tion of the patient up to the limit he is apparently able to withstand, 
the question as to whether it is safe to risk increased liberation of 
toxic portion should, theoretically, be considered—actual experience 
does not seem to warrant this fear. (Whether or not typhoid fever 
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is a pure infection by the time it has reached its fastigium is not a 
part of the present discussion, but it is a question which must be 
considered in drawing deductions from the treatment of typhoid 
fever with vaccines. ) 

Typical infections of the second class are no more difficult to 
treat than those of the third class. The diagnosis is made and 
the vaccine injected—as soon as the ferments have been produced in 
sufficient quantity the infection is overcome and the patient recovers. 
Such simple technique is effective in relatively few diseases—those 
in which vaccines are at present considered indispensable. But 
we must not conclude that all other infections belong to the first 
| class; by far the great majority, I think, should be placed in a 
subvariety of the second class. Although they may react to the 
! mere injection of vaccines with little or no benefit, careful examina- 

tion of other factors complicating the process will reveal the fact 
that with accessory methods of treatment, positive results may be 
obtained. 

An interesting illustration of a complicating factor is seen in 
pyorrhea alveolaris; vaccine treatment alone has little local effect, 
but when foreign bodies, such as calculi, are removed and the pus 
pockets carefully cleansed, the results are highly satisfactory. 
In this case, the complicating factor has been recognized and . 

methods for its successful removal have been elaborated. There 

are, however, other infections which have not received the careful 

study devoted to pyorrhea alveolaris. If we are to expect further 
| progress in vaccine therapy, this progress must come chiefly, as 
} I have striven to indicate, through investigation of accessory 
methods in treatment.” 


: KERATOSIS PILARIS OF THE SCALP. 
By Ricwarp L. Surron, M.D., 
KANSAS CITY, MISSOURI. 
In 1869 Hermann Beigel! described a peculiar disease of the 


scalp which was characterized by the presence of small, whitish, 


2 Since the presentation of the above paper the discovery of amebe# in pyorrhea 
has been announced by Allen J. Smith and M. J. Barrett. This is apparently open- 
ing up a new field in etiology, as the work done so far seems to indicate that amebx 
constitute a determining cause in pyorrhea and possibly other infections. In its 
bearing upon the views presented in the above paper this observation is of more than 
passing interest. In amebic pyorrhea it is entirely possible that the bacteria found 
in the pockets may be largely enclosed within the amebe. After digestion of the 
bacterial proteins within the amebe the toxic portion alone is thrown off as such, the 
other fractions being still further degraded in the metabolism of the amebz before 
their elimination. If such a condition should exist it would explain one of the 
factors complicating successful treatment of the disease by bacterial vaccines and 
call for the accessory use of an amebicide—like emetin. 

1 The Human Hair, Henry Renshaw, publisher, London, 1869. 
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nit-like masses on the shafts of the hairs. Although Beigel’s 
description was written nearly half a century ago, it is so accurate 
and concise that it may profitably be quoted in full: “The hair 
appears perfectly intact and normal in texture, but imbedded in 
a white, transparent, apparently structureless formation of a very 
peculiar nature. The knots are large enough to be seen by the 
naked eye, some measuring the tenth of a line in length. They 
adhere by no means firmly to the hair, but are rather loosely 
attached to it, and may be stripped off easily. Under the micro- 
scope their formation in regular layers, something like the slates 
of a roof, is very striking. Although some of the divisions are a 
little narrower than others, yet the whole formation gives the 
impression of great regularity. There appears to be, as already 
mentioned, no particular structure, the stratum being only finely 
dotted and here and there shriveled. This is when the low power 
is used. But on applying the higher power to one of these knots, 
prepared for microscopic examination by the application of water 
or glycerin, and exercising some pressure on the cover-glass in 
order to produce a thin layer, a structure of a well-known kind 
becomes visible. The whole knot, thus prepared, is found to consist 
of cells identical in structure with those of the inner transparent 
root sheath. . . . There remains no other explanation but one, 
that a hyperplastic action—perhaps consequent upon irritation 
or inflammation—exists in the sheaths of the roots of the hair, 
producing an abnormal number of cells, which are glued together 
and adhere to the cuticle of the hair while passing through the 
hair sac.” 

Grindon* described a typical example of the disorder in 1897, 
and emphasized the differences existing between it and trichor- 
hexis nodosa, monilethrix, the tinea nodosa of Cheadle and Morris, 
Giovannini’s‘ disease, leptothrix, piedra, and the chignon disease 
of Beigel,’ which is due to the so-called “chighon” fungus (an 
organism probably related to, if not identical with, the one found 
in piedra). In Grindon’s case the attack was not preceded or 
accompanied by seborrheic dermatitis, and there was no history 
or signs of alopecia pityroides. Grindon suggested the name 
“ecbolic folliculitis” for the condition, from the fact that the mass 
of cells was thrust out of the mouth of the follicle. 

Recently I had an opportunity to study two cases of this disease, 
occurring in a mother and her four-year-old daughter. Neither 
had ever had prolonged arsenical or other treatment. The symp- 
toms were practically identical in the two instances, and one 
description will suffice for both. ‘The woman was a brunette, a 
housewife, aged twenty-five years; referred to me by Dr. Howard 
L. Snyder, of Winfield, Kansas. For several months she had been 


2 Jour. Cutan. Dis., 1897, p. 256. 3 Lancet, 1879. i, 190. 
4 Arch. f. Derm. u. Syph., 1887, xiv, 1049. § Loc. cit. 
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troubled by the occurrence of small, white, bead-like masses on 
the shafts of the hairs of her scalp. The adherent bodies gave rise 
to no subjective symptoms, but they bore a striking, if superficial, 
resemblance to the ova of pediculi, and caused the patient much 
annoyance. A thorough general examination revealed nothing of 
importance except a slight dryness of the skin. On the external 
surfaces of both the thighs and the upper arms were considerable 
numbers of the small, hard, conical papules which are characteristic 
of keratosis pilaris. The dorsal aspect of the fingers was normal, 
and there was no suggestion, either here or elsewhere, of pityriasis 
rubra pilaris or of xeroderma. The patient’s hair was long and 
silky, and there were no signs of seborrheic dermatitis of the scalp. 
At several points on the scalp there were small, circumscribed, 
nutmeg grater-like keratotic areas. The hypercornification was 


Keratosis pilaris of the scalp, showing epithelial mass on hair shaft (moderate 
magnification.) 


confined to the mouths of the hair follicles, and gave rise to no 
itching or other disagreeable sensation. There was no alopecia 
as in Grindon’s case. Strung along at irregular intervals on many 
of the hairs were hard, oval masses of inspissated epithetial cells. 
So closely compressed were many of the shafts that when the corn- 
eous material was forcibly removed the hair was broken off short 
at the lower margin of the encompassing mass. A number of the 
affected hairs, together with one diseased follicle and its accom- 
panying horny plug, were secured for laboratory study. Nothing 
new was discovered concerning the cocoon-like collections of cells 
on the shafts. Numerous culture experiments with the material 
proved practically negative, only a few abbreviated chains of 
streptococci being obtained from one specimen. The piece of 
tissue was hardened in formalin, mounted in paraffin, and sectioned 
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serially. The papillary bodies in the vicinity of the follicle were hyper- 
trophied and the interpapillary vessels somewhat increased in size, 
but there were no signs of the presence of acute inflammation. There 
was some thickening of the prickle layer, but its relations were 
unchanged and no inflammatory or degenerative changes were 
noted. The follicle itself was slightly atrophied at the base, and 
the hair shaft considerably shrunken. Unfortunately the horny 
plug at the orifice had become detached at some time during the 
preparatory process, and its exact relation to the main body of the 
specimen was more or less a matter of conjecture. The mouth of 
the follicle was dilated, the walls meeting the hair shaft at a wide 
V-shaped angle. The corneous layer, which still adhered to the 
hypertrophied epidermis, was thicker than that usually found in 
a normal appendage. The contiguous sebaceous glands were 
much smaller than usual, with apparently some condensation of 
the surrounding connective tissue. None of the sections were 
stained for bacteria. From a general view-point the picture was 
that of a keratosis pilaris lesion which had existed for some time, 
and in which either as a result of suprafollicular pressure or intra- 
follicular changes, atrophic changes had occurred. 

TREATMENT. A stimulating antiseptic lotion containing mer- 
curic chloride, chloral hydrate, spirits of formic acid, castor oil, 
and alcohol, to be applied once daily, at bedtime, and an ointment 
containing salicylic acid and ammoniated mercury in rose water 
ointment, to be rubbed into the scalp once each week, were pres- 
cribed. The patient was instructed to wash the scalp thoroughly 
with warm soft water and green soap at intervals of a fortnight. 
The use of this combination promptly relieved the symptoms, 
but sufficient time has not elapsed to enable one to judge the per- 
mancy of the result. 


SERODIAGNOSIS OF RABIES: PRELIMINARY REPORT.’ 


By G. Wout, M.D., 


PHILADELPHIA. 


(From the Neuropathological Laboratory of the Medico-Chirurgical College, 
Philadelphia.) 
THE early diagnosis of rabies has been the object of investigation 
of many an experimenter. Pasteur relied upon rabbit inoculation 
for diagnosis, but this meant fifteen to twenty days until the 
patient knew whether to get treatment or not. In some cases, 
according to Schauder, rabbits inoculated with street virus may 


1 Read before the Pathological Society of Philadelphia, May 14, 1914. 
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develop hydrophobia two or three months after inoculation, especi- 
ally is this true where it has been necessary to use emulsion of brain 
tissue in | per cent. phenol such as is the case with brains which have 
begun to decompose. 

Wilson, from the Research Laboratory of New York Department 

of Health, shortened the period to nine days by inoculating guinea- 
pigs. Schindler and Fermi have used mice and rats, yet the latter 
animals are not suitable for diagnostic purposes, for the inoculation 
period is too short, and hence it is rather difficult to observe upon 
these animals the development of the symptoms of rabies. The 
postmortem findings are neither characteristic nor sufficiently con- 
stant to warrant a diagnosis. 
Thus the hyperemia of the cord and brain and miliary soften- 
ings or the leukocytic infiltration described by John and Dexler 
are likewise found in parenchymatous encephalomyelitis. Babe’s 
rabic tubercles and degeneration of spinal nerve cells, which are 
: accompanied by a disappearance of the chromatin substance, are 
not found in all cases of rabies so as to be sufficient for diagnosis. 

The same holds true of Van Gehuchten’s phenomenon, a dis- 
appearance of nerve cells and a proliferation of the endothelial 
capsule with a round-cell infiltration of the sympathetic and peri- 
pheral cerebrospinal ganglia. 

The negri bodies, first described in 1903, which are found in 
rabies in the large nerve cells of the central nervous system, are 
considered today sufficient for diagnosis; yet they were not found 
before symptoms developed, although the central nervous system 
was infective at this time. Wilson claims that they are found in 
rabbits inoculated with street virus on the seventh day and with 


fixed virus on the fourth day. The complement fixation test tried 
by Conwall from the Pasteur Institute of Southern India was 
unsuccessful. 


Professor Joseph McFarland, through a personal communication, 
informed me that he found the complement fixation test unreliable 
in the diagnosis of rabies, for the reaction proved positive with sera 
of healthy rabbits. 

The discovery of a means of an early diagnosis of rabies is then 
a desideratum of great importance. It occurred to us that the 
principle of Abderhalden’s serodiagnosis of pregnancy could be 
applied to rabies as well. As long as there is a virus present which 
is the causative agent of the disease, then, necessarily, it causes 
metabolic disturbances of cells with which the virus comes into 
contact, against these products “ protective ferments” are elaborated 
which rid the body of these foreign elements. To detect these 
ferments in rabies was the object of our investigation. 

At the time of the present writing our work is not completed, 
vet we feel that we have closed a chapter the records of which we 
wish to set forth in the present report. 
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EXPERIMENTS. We used two series of rabbits. 

Series 1. A batch of ten rabbits were inoculated subdurally 
with fixed virus by Dr. J. Reichel, from Glenolden, Pa., to whom we 
desire to express our thanks. Ten c.c. of blood were taken from the 
first rabbit before the inoculation. The same amount was taken 
from the rest of the rabbits on each successive day and from the 
first rabbit again on the seventh day. The blood was centrifuged 
for three minutes, and the serum, drawn off with a sterile, dry 
pipette, was used for our subsequent tests. 


Control. 


Tissue used Tissue 
brain. Serum. + 
saline 


No. 8269. 


January 12, 1914. Faint violet. The serum had a slightly reddish 
Blood drawn before tinge. 
inoculation. 
No. 8270. 
January 13, 1914. Moderate Symptoms on seventh day. 
First day after in- violet. 
oculation. 
No. 8271. 
January 14, 1914. Deep violet. Serum had reddish tinge. Rabbit 
Second day. died four days after inoculation. 


Autopsy could not be held. 

No. 8272. 

January 15, 1914. Blue. Placenta plus serum gave a light 

Third day. violet color. Symptoms on 
seventh day. 

No. 8273. 

January 16, 1914. Blue. Symptoms on seventh day. 

Fourth day. 

No. 8274. 

January 17, 1914. Blood compl etely hjemolyz ed and dispensed with. 

Fifth day. 

No. 8275. 

January 18, 1914. Blue. Blood had red tinge. Rabbit died 

Sixth day. with symptoms of rabies on 
tenth day. 

No. 8269. 


January 19, 1914. Blue. - Showed symptoms on the same 
Seventh day. day. 

No. 8277. + 

January 19, 1914. Blue. Reddish tinge; symptoms on 


eighth day. 


Brain tissue removed from a rabbit that died of rabies was used 
as our substrate for two reasons; (1) it was the tissue with which 
the virus came in contact first, hence if ferments were produced 
they would naturally cause cleavage of brain tissue first; (2) by 
using the brain tissue of a rabid rabbit we obtained practically a 
pure culture of the rabies virus, and if the ferments are specific 
they would act against the virus grown in the brain tissue of rabbits. 
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The brain tissue was thoroughly freed of blood. This was ac- 
complished by removing the meninges and allowing water to run 
over the brain fifteen to twenty minutes. The bloodless tissue was 
coagulated in the way similar to that used for coagulation of 
placenta for the diagnosis of pregnancy, 7. e., boiled in successive 
changes of water (to the first boiling a few drops of acetic acid being 
added) until 10 c.c. from the last boiling with 1 ¢.c. of 1 per cent. 
ninhydrin gave a negative reaction. Our thimbles have been tri- 
trated for impermeability of albumin and permeability of pepton 
and placed in dry beakers. 

About 0.5 gm. of brain tissue was put into the thimble and 1.5 
c.c. of the serum added. The outside of the thimble being washed 
off thoroughly; 20 c.c. of water were added to the beaker and 
distilled toluol to the contents of the thimble and to the beaker. 

Controls with serum alone and with tissue plus normal saline 
were used. 

The thimbles were placed into an incubator for sixteen hours 
and 10 c.c. of the diffusiate boiled for one minute with 0.2 c.c. of 
1 per cent. ninhydrin. 

The results were as recorded in the table on p. 429. 

Series 2. Ten rabbits were inoculated as previously and serum, 
brain tissue, and spinal cord of a rabbit were prepared as above. 
Occasionally we used either tissue as indicated below. Results: 


Control. 
Rabbit. Brain. Spinal. Tissue Remarks. 
Serum. + 
saline. 
No. 8228. Moderate Faint violet. - — Symptoms on seventh 
First day. violet. day. 
No. 8229. Deep violet. | Faint violet. — — Placenta light violet; 
Second day. | symptoms on seventh 
day. 

No. 8230. Blue. Violet. — — Rabbit died on fifth day. 
Third day. 
No. 8231. Blue. Violet. } — — Thyroid moderate violet ; 
Fourth day. symptoms on seventh 
No. 8232. Blue. Blue. — day. 
Fifth day. 
No. 8233. Thyroid moderate violet. 
Seventh day. Adrenal moderate vio- 

| let. Rabbit had symp- 
No. 8235. Blood compl etely hemolyz ed. toms on same day. 


No. A. Placenta violet; brain light violet; control rabbit. 

No. B. Placenta violet; brain light violet; control rabbit. 

No. C. Placenta violet; brain light violet; control rabbit. 

From the results obtained in the first series we find that in rabies, 
brain tissue is broken up as early as the third day after inoculation 


i 
tt 
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if we take the blue color to indicate a positive reaction. The 
same result was obtained in our second series. The spinal cord was 
broken up on the fifth day. The blood from No. 8269 gave a faint 
violet color before inoculation. This was probably due to the 
hemolysis that occurred in this blood. The result obtained from this 
rabbit is very interesting. On January 19, 1914, 7. e., seven days 
after inoculation, the reaction was distinctly positive (deep blue). 

In our first series placental tissue was broken up in one case; in 
the second series placental thyroid, adrenal, yet to a very light 
degree (violet). 

The serum of the controls caused cleavage of brain and placental 
tissue to a light degree. 

The distinct blue color obtained with serums from the rabid 
rabbits indicates that an additional ferment is produced, due to 
the virus of hydrophobia and upon the intensity of the reaction the 
diagnosis could be made. 

Summary. 1. The Abderhalden reaction might be utilized for 
diagnostic purposes of rabies. 

2. The reaction is positive as early as the third day in rabbits 
subdurally inoculated with fixed virus. 

3. Sera of healthy rabbits cause cleavage of brain and placenta 
tissue, yet to a very light degree. 
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BLoop-PRESssURE: Irs MANiFEesTatTions. By GrorGE 
WituramM Norris, A.B., M.D., Assistant Professor of Medicine, 
University of Pennsylvania; Visiting Physician to the Pennysl- 
rania Hospital; Assistant Visiting Physician to the University 
Hospital. Pp. 372; 99 illustrations. Philadelphia and New York: 
Lea & Febiger, 1914. 


In this book of fine appearance and especially readable qualities 
as to size, paper, and print the author has presented, in its entirety, 
a subject which is focusing much of medical interest. 

The book is more pretentious in size and scope than most of its 
predecessors, but in his effort to present what is known of blood- 
pressure, in all its relations, the author has not gone so far as to 
make the book forbidding by its length. He has made possible 
the getting at the heart of the subject of blood-pressure, as a whole 
or in any special connection, with a minimum of reading. 

The work possess what is so essential, and the lack of which so 
often makes books mere compilations of the opinions of others, 
the personal convictions and beliefs of the author. The value of 
this is doubly apparent when it is considered how extensive and 
how often contradictory, the literature on the subject is. Indeed, 
what a reader seeks in a book is the mature judgment of one specially 
trained through study and practice in a given subject. This, with 
due consideration to the clinical and experimental experience of 
others, the author instinctively gives. 

The physiology of the blood-pressure forms the first chapter, 
and lays a splendid foundation for what is to follow. The second 
and third chapters deal with instrumental estimations of blood- 
pressure. Individual instruments are described in detail and criti- 
cized and the requirements of instrument and procedure for the 
obtaining of accurate readings shown. 

The newer and less explored field of venous blood-pressure 
receives a chapter. Perhaps the most engrossing part of the whole 
book will be met in the chapter on functional efficiency of the 
circulation as determinable by blood-pressure estimations and 
allied tests. The man with average facilities has in the past been 
discouraged in keeping up with advances in this field by the technical 
knowledge necessary and the intricacy and expense of the instru- | 
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ments involved. How much can be accomplished with the sole 
aid of a blood-pressure instrument and an understanding of the 
underlying physical laws is here shown, and well merits close study. 

From this point on blood-pressure is considered in its relation to 
definite clinical conditions. These include essential hypotension, 
acute infections, intoxications, heart, vascular, and kidney condi- 
tions. 

The common-sense view which the author takes of arterial 
hypertension and its treatment is refreshing. One feels that after 
having been tossed on the troubled sea of conflicting opinion a 
harbor has been reached where, sheltered by common sense, real 
progress can be made in handling this troublesome condition. 

The closing chapters deal with blood-pressure in the specialties: 
Nervous Diseases, Surgery, Obstetrics, and Optholmology. 

A well-chosen and extensive literature is appended. 


A. A. H. 


THe Backwarp Basy. A TREATISE ON [DIOCY AND THE ALLIED 
MENTAL DEFICIENCIES IN INFANCY AND EARLY CHILDHOOD. 
By Herman B. SHerrretp, M.D., formerly Medical Director 
Beth David Hospital; Instructor in Diseases of Children, New 
York Post-Graduate School and Hospital and Associate Babies’ 


Hospital (O.P.D.); Visiting Physician to the Philanthropic 
Hospital and the Northwestern Dispensary, etc. Pp. 184; 22 
original illustrations. New York: Rebman Company, 1915. 


THIS essay was awarded the Alvarenga Prize of the College of 
Physicians of Philadelphia on July 14, 1914. It gives a practical 
survey of the etiology, pathology, diagnosis and treatment of 
mental deficiencies of children under five years of age, a period of 
life in these unfortunates which has not received the attention it 
undoubtedly deserves. The book gives an excellent and illuminat- 
ing description not only of the diseases, but especially of the diag- 
nostic aids in recognizing them and practical methods for the 
relief of many of the minor grades. The chief basis for the work is 
the author’s personal experience. While statistics seem to have 
fallen under the ban of disapproval, of late years, owing to more or 
less skilful attempts to create impressions at the will of the statis- 
tician, the conclusions would inspire more confidence were the 
reader given more definite knowledge that the author’s experience 
was large enough to warrant them. Impressions gained from 
seeing “a fairly large number of cases” gain in value in direct 
proportion to the number of cases seen. For those who are inter- 
ested in the psychology of childhood, however, this prize essay is 
well worth the reading. G. 
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A Manuat or NorMat HistotoGy AND ORGANOGRAPHY. By 
Cuar.es Hinz, Pa.D., M.D., Professor of Histology and Embry- 
ology, Chicago Veterinary College, formerly Assistant Professor 
of Histology and Embryology, Northwestern University Medical 
School, Chicago. Third edition. Pp. 483; 312 illustrations. 
Philadelphia: W. B. Saunders Company, 1914. 


Tuis is a reprint, with a few additions, of the second edition 
published in 1909, Brief descriptions are given of the ruminant 
stomach and the equine hoof, but otherwise the character of the 
book is little changed. It remains as before, a simply written 
and not too condensed account of human histology, drawn chiefly 
from other text-books, and is a useful and trustworthy book for the 


student who wishes to learn the main facts of the subject. 


CUNNINGHAM’S. MANUAL OF Practica, ANATOMY. Revised and 
Edited by ArtHur Ropstson, Professor of Anatomy in the Uni- 
versity of Edinburgh. Sixth edition. Pp. 650; 240 illustrations 
in the text, 22, of which 6 are in colors, in the first volume; pp. 
621, 260 illustrations. and 11 plates in the second volume. New 
York: William Wood & Co., 1904. 


THE term practical anatomy is employed here in a restricted 
sense. All anatomy is practical to somebody, but, generally, the 
term applies to that anatomy which is most useful in the daily work 
of the practising physician, surgeon, or other specialist. But no 
book can include all that is important on this phase of the subject. 
The whole subject of anatomy can be most comprehensively treated 
systematically, or in systems, as the osseous, circulatory, nervous, 
etc. As soon as one departs from this method and attempts to 
apply the anatomical facts thus compiled to the needs of the healing 
art, insurmountable difficulties are encountered in comprehending 
the whole field. The facts themselves are fairly definite and 
limited, but the applications that may be made of these facts are 
without limit. Thus the need of a practical knowledge of anatomy 
has given rise to a variety of methods of presenting the important 
facts. Regional, topographical, surface, surgical, and applied 
anatomy emphasizes various practical phases. Applied anatomy 
carries anatomy into the discussion of clinical conditions, and must 
be arbitrarily restricted by the writer or teacher to what he regards 
as most important. 

These two small volumes are practical in the sense that they 
serve as a guide to the dissection of the cadaver, than which there 
is no more generally practical method of studying anatomy. It 
is confined to gross anatomy but covers the whole field for the 
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dissector. For this purpose we probably have no better work. 
It is comprehensive and excellently illustrated, many of the illus- 
trations being in colors. Twenty-seven roentgenograms are 
employed to emphasize certain anatomical facts. The text of 
this the sixth edition has been altered, some figures changed, 
others replaced, and new ones introduced. The chief alterations 
have been made in the section on the brain, which has been rear- 
ranged and largely rewritten. The student will make no mistake 
in purchasing this book, and the practitioner who desires to renew 
his acquaintance with the details of gross anatomy will find it 
suited to his purpose. 


THe GeERM-CELL CycLeE IN ANIMALS. By RoBert W. HEGNER, 
Pu.D., Assistant Professor of Zodlogy in the University of Michi- 
gan. Pp. 346; 84 illustrations. New York: The Macmillan 
Company, 1914. 


FOLLOWING the publications of Schleiden and Schwann (1838 
and 1839) on the cellular structure of plants and animals, Owen 
(1849), among others, pointed out the existence of the two great 
groups of cells in the body, viz., germ cells and somatic or body 
cells. It was his theory that of the progeny of the impregnated 
ovum, certain cells were early set aside from which the reproductive 
cells of the matured individual were to be derived, while the remain- 
der of the cells continued to multiply and differentiate to form the 
various organs of the body. Later, Jager (1877) and Weismann 
(1885) stated more emphatically, and with important variations, 
the idea of continuity of the germ plasm. In the succeeding 
interval as the result of much intensive study, many of the details 
in the history of the reproductive cells have been substantiated 
by actual observation, but for other stages, in many forms of 
animals, a definite basis for judgment is still lacking and differences 
of opinion exist. The aim of the present book is to bring together 
the results of many investigators with the view of correlating them 
as far as possible into a continuous history of the germ-cell cycle. 
Much of the book is, therefore, concerned with details of a highly 
technical cytological character. 

Some of the problems dealt with are: how soon can the germ 
cells be recognized in the early stages of the embryo; where do these 
cells exist before the definite sexual glands develop; the changes 
concerned in the final maturation of the sex cells in the mature 
organism. ‘The part to which the author has given most attention 
is the segregation of the germ cells in the developing embryo and 
- the visible substances concerned in this process. The most definite 
results in all these problems have been achieved in the invertebrates, 
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| but information is rapidly increasing with regard to the vertebrates. 
In the latter it has not yet been possible to distinguish germ cells 
from other cells in the earliest embryonic stages, but it is probable 
that the germ cells are set aside before the three definite germ layers 
are formed, and that they later arrive at the germinal ridge by their 
own migration. Eigenmann concluded that they were set aside 
in a teleost fish, which he studied, at the 32-cell stage. 

As to the interesting question of chromosomes in the male germ 
cells of man, reference is made, among others, to Guyer and Mont- 
gomery. According to them there are two groups of spermatozoa 
developed in equal numbers. In one group the number of chro- 
mosomes entering into the formation of the sperm is ten and in 
the other twelve. It seems probable that the former, fertilizing 
an ovum, is male producing while the latter is female producing. 
If this is true, sexes in man are determined at the time of fertilization 
and cannot be influenced by nutritive or other environmental 
conditions during development. 

Among other questions discussed are amitosis and the develop- 
ment of mitachondria in germ cells. 

While such a book must find its greatest value in the laboratory 
of the cytologist, it brings together results of great interest to all 
students of biology and medicine. Ww. mF. A. 


A TREATISE ON DISEASES OF THE RecruM AND Anus. By A. B. 
CookE, formerly Lecturer on Diseases of the Rectum and 
Professor of Anatomy in the Medical Department, University 
of Nashville. Pp. 610; 215 illustrations in the text and 21 full- 
page plates, 7 in colors. Philadelphia: F. A. Davis, 1914. 


THE first sixteen chapters are the work of the editor, Dr. Cooke, 
the remaining fourteen being contributed by several other proctolo- 
gists of experience and prominence. Cooke’s chapters were prepared 
during the years in which he specialized in this branch of surgery, 
and have been more recently revised for publication. The book is 
confined almost exclusively to affections of the rectum and anus. 
As might be expected from an anatomist, the first chapter, devoted 
to anatomy and physiology, covers the anatomy thoroughly, only 
two of the thirty pages in this chapter being given to physiology. 
Then follows a chapter on general diagnosis, the remaining portion 
of the book taking up the various affections of this portion of the 
body. Cooke’s sixteen chapters treat of the common affections of 
the rectum in a lucid and comprehensive manner, and represent a 
good working guide and a valuable book of reference for the general 
practitioner. 

The other writers contribute as follows: Two chapters on fibrous 
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strictures of the rectum by Beach; one chapter on benign neoplasms 
and another on the relation of rectal diseases to the general health 
by Hanes; two chapters on colotomy and extirpation of the rectum 
by Evans; one chapter on rectal pathology due to extrarectal 
causes by Graham; one chapter on local anesthesia by Zobel; 
two chapters on injuries and foreign bodies in the rectum and sig- 
moid flexure by Krouse; one chapter on developmental malforma- 
tions by Yeomans; and one chapter on malignant tumors by Brick. 
The book, as a whole, represents a fund of information which is 
up-to-date, on the affections of the anus and rectum. The illus- 
trations are numerous, illuminating, and, for the most part, dia- 
grammatic. 


MANUAL OF THE DISEASES OF THE Eye. For STUDENTS AND 
GENERAL PRACTITIONERS. By Cuartes H. May, M.D., Chief 
of Clinic and Instructor in Ophthalmology, College of Physicians 
and Surgeons, Medical Department, Columbia University, 
New York, 1890-1903; Attending Ophthalmic Surgeon to Mt. 
Sinai Hospital. Eighth edition, revised. Pp. 440; 377 illustra- 
tions and 22 plates. New York: William Wood & Company, 
1914. 


Tuts book has been reviewed in its earlier editions twice before in 
this JouRNAL. What we said of it then remains true today, viz., 
that the material has been well selected, the style is clear, and that 
it is probably as good, at least, if not better, for a manual of its 
class, as any similar work in any language. But it is hardly these 
qualities, excellent though they be, that make it so remarkable. 
It is remarkable by reason of its extraordinary success, greater, 
we believe, than that of any medical work ever written in this 
country. Since 1900, when it first appeared, there have been 
eight editions and as many reprints in America, four editions in 
England; a German, Italian, Dutch, and Japanese translation, 
each in two editions; and a French and Spanish translation in 
three editions each. It triumphantly refutes the ancient sneer, 
“Who ever reads an American book?” Such appreciation is not 
a source of pride to its author only, but a tribute of which all 
American ophthalmologists may be proud. It is a model which 
it will repay manual writers upon other medical specialties also to 
consider carefully. T. B. &. 


TRACHOMA AND ITS COMPLICATIONS IN Eaypr. By A. F. 
MacCatian. Pp. 74. Cambridge University Press. 


MacCa.ian divides his monograph into four parts: Part I takes 
up the history of the disease, its prevalence, mode of infection, 
VOL. 149, No. 3.—MmaRcH, 1915. 15 
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and the various clinical types. Part II deals with the pathology 
of the disease. In Part III he described the treatment best adapted 
to the various clinical varieties and briefly discusses ophthalmia 
neonatorum and gonococcal conjunctivitis, both of which are so 
prevalent in Egypt. To realize the prevalence of trachoma in 
Egypt and to appreciate the enormous experience of MacCallan in 
the treatment of his affection it is only necessary to state that 95 
per cent. of the population suffer from this disease and its sequele. 
There are eight permanent hospitals and six travelling hospitals 
under his supervision, and during 1912 over 28,000 new patients 
were treated and 21,315 operations performed. Under treatment 
MacCallan does not describe all the various drugs and methods 
that have been used or employed against this disease, but he dwells 
upon those drugs and those operative procedures that his enormous 
experience has taught him to be of greatest service in the various 
clinical types encountered. Certainly no one has the privilege to 
speak with more authority on the clinical manifestations of trachoma 
than MacCallan, and every ophthalmologist can read his mono- 
graph with profit. 


Skin Grartinc. By Lronarp FREEMAN, B.S., M.A., M.D., 
Professor of Surgery in the Medical Department of the University 
of Colorado, Surgeon to St. Joseph’s Hospital, The National 
Jewish Hospital, and the City Hospital, Denver, Colorado. 
Pp. 139; 24 illustrations. St. Louis: C. V. Mosby Co. 


Tue author has given to his readers a very complete treatise 
on the subject of skin grafting in all its details. The rather complete 
historical sketch is very interesting and instructive despite the fact 
that some of the statements handed down to us appear incredible 
in the light of our present knowledge. The various known methods 
of grafting are taken up in detail and the technique described 
minutely. The questions of transmission of disease, importance of 
taking the grafts from the patient himself, of absolute surgical 
cleanliness, gentleness, and accuracy of application, are all referred 
to as of the utmost value. 

Especial emphasis is laid upon the after-treatment as the author 
thinks that success or failure depends to a large extent upon the 
proper after-treatment. 

The chapter on grafting from animals is very interesting and well 
worth the time taken in reading it. 

The last chapter sums up in an admirable way the salient and 
important facts which have to be considered in each case of grafting. 
The advantages and disadvantages of each method are given and 
the reasons for the choice of a given method in a given case. 

The little book is a very interesting and instructive work. 

E. L. E. 
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THE CARE AND TREATMENT OF EUROPEAN CHILDREN IN THE 
Tropics. By G. Montacu Harston, M.D., Examiner in Materia 
Medica and Therapeutics, Hong Kong College of Medicine. 
Pp. 232; 47 illustrations. New York: William Wood & Co. 


Written for “newly arrived and junior practitioners in the 
tropics.”’ this small manual dealing with tropical pediatrics presents 
in a clear and practical manner, devoid of unnecessary detail or 
discussion, the opinions of its author, and the results of fifteen 
years experience with tropical diseases. 

The introduction by Sir Patrick Manson states that “the care 
of the health of the European child in the tropics is yearly becoming 
of increasing importance,” for not only do married men more fre- 
quently take their families with them to the tropics than formerly, 
but children are less frequently, or at least not so early, sent “home”’ 
for reasons of health and education as in the past. 

The schools of tropical medicine of necessity deal largely with 
tropical diseases as they affect adults. Consequently, those who 
upon completing such courses enter active practice in the tropics, 
are early confronted with practical problems in tropical pediatrics 
with which they are not at all familiar. For such this little volume 
will prove most helpful. 

The value of modern laboratory methods and the more recent 
advances in our knowledge of the etiology of certain tropical dis- 


eases are given the prominence which they deserve. 

The microphotographs of the intestinal parasites by Dr. John 
Bell, Hong Kong, are a valuable addition to the excellent chapter 
on diseases due to animal parasites. J.F.S. 


OpnTHALMoscopic DiaGNosis. By C. Apam, Berlin. Translated 
by M. L. Foster, New York. Pp. 229; 48 colored plates and 18 
illustrations. New York: Rebman Company. 


Tuis volume is one that will serve well its purpose as a guide to 
diagnosis for the student in ophthalmology and those in other 
branches of medicine who desire to avail themselves of the aid 
offered by the ophthalmoscope and who have not the time for special 
work along these lines. The plates are excellent, well selected and 
numerous, and were mostly made with the assistance of the Thorner 
ophthalmoscope and show the inverted image. The volume is 
really a combination atlas and diagnosis. The essential changes 
shown in the plates are fully and yet concisely described. In the 
text the author has wisely made use of frequent cross references 
for the plates as well as the text, and in doing so has enhanced the 
value of his work to those it is intended to serve. 
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When suitable, the example of Elschnig has been followed, the 
classification being made according to the ophthalmoscopic signs. 
The text is subdivided under the following headings: the technique 
of the examination with the ophthalmoscope; the normal papilla 
and the normal fundus; conus and staphyloma; atrophy of the 
optic nerve; neuritis; vessels of the retina; retina; and choroid. 

The reviewer cannot endorse the technique described for the 
so-called direct method of examination of the fundus. It would 
seem that the method here pictured and described would be incon- 
venient, if not annoying to the average physician as well as patient. 
Further, it is practically impossible to use the Loring or similarly 
constructed ophthalmoscope by the method suggested. 

Throughout the volume the text is arranged in a way that will 
appeal to those endeavoring to study the changes that may be 
observed in the fundus of the eye, and for those so interested this 
volume should prove invaluable and will warrant careful study. 
The author is fortunate in having associated with him in this English 
translation of his work, one so able as Dr. Foster. ?T. B. Hi. 


PATHOLOGICAL INEBRIETY; ITs CAUSES AND TREATMENT. By J. 
W. AstLEY Cooper, Medical Superintendent and Licensee of 


Ghyllwood Sanitarium near Cockermouth, Cumberland. Pp. 
151. New York: Paul B. Hoeber. 


Tuts small volume is one of the many small books recently pub- 
lished on inebriety. It contains nothing new and is chiefly taken 
up with the discussion of treatment as practiced in licensed retreats 


in England. 7. 


Tue RELATIONS OF THE LACHRYMAL ORGANS TO THE NOSE AND 
NasaL Accessory Sinuses. By Proressor Dr. A. Onopt, 
Director of the Rhino-laryngological Clinic in the University of 
Budapest. With photographic reproductions, in natural size, of 
45 Preparations. English Translation by Dr. Dan McKenzie, 
of London. Pp. 66; 45 illustrations. New York: William Wood 
& Company. 


IN many ways this latest work of Onodi’s is unique. It consists 
of 66 pages of text in German, French, and English; one third being 
devoted to each language. And when one realizes that of the 21 
pages in English, about half is taken up with mere preliminary 
descriptions of the plates in the second portion of the work, a fair 
idea of the superficiality of the volume may be obtained. Onodi’s 
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photographie reproductions of anatomical specimens are always 
good and interesting; those in this work, 45 in number, are no excep- 
tion to the rule, for the good reason that many of them will be 
found, not once only, but several times, in his earlier publications. 
To be sure, at the time of their previous appearances, they were 
not used entirely to show the relationship between the sinuses and 
the lachrymal organs, but nevertheless, since the text is only explan- 
atory of the pictures, we could wish that he had given us a few 
more new ones if only for the sake of variety. Several appeared as 
far back as 1905-06, while the greatest number are found in Die 
Nebenhéhlen der Nase beim Kinde published in 1911 in the same 
style as the work under discussion. And here, indeed, not only are 
the illustrations reproduced but the text is frequently word for word 
in the German and with only slight variations of phraseology in 
English. 

For one who has not Onodi’s earlier works it will be of interest 
and value as the anatomical descriptions of intranasal relationship 
are well brought out. In the last few plates the newer operations 
are briefly described although that of Yankauer of New York, the 
latest one for securing the permanent opening of an occluded 
lacrimal duct is not mentioned. G. M. C. 


Minp AnD Heatru. By Epwarp E. Weaver, Ph. D., Sometime 
Fellow in Clark University. Pp. 500. New York: The Mac- 
millan Co. 


Tuis is a popular work, one of the large number of similar books 
turned out within the past few years. Its chief value consists in 
the intelligent quotation of the different cults which have sprung 
up within the last few years, such as, Christian Science, the 
Emmaneul Movement, Divine Healing, Dowieism, Metaphysical 
Healing, etc. The book has nothing original in it and is largely 
a quotation from other authors. 


A 'TEXT-BOOK ON GONORRHEA AND ITS COMPLICATIONS. By Dr. 
GeEorGEsS Luys. Translated and Edited by ArTHUR FOERSTER, 
M.R.C.S., L.R.C.P. (Lond.). Pp. 348; 200 illustrations and 
3 colored plates. New York: William Wood & Co. 


Tus is an English translation of an authoritive text-book, two 
editions of the French work having appeared within a year. This 
thorough and comprehensive work is of great value, in that it 
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expresses the views of a recognized authority. It is one of a few 
good works dealing exclusively with this subject in the English 
language. The work deals chiefly with gonorrhea in the male, 
a small chapter of twenty pages is devoted to gonorrhea in women 
and children. A very entertaining and interesting summary of the 
history of gonorrhea forms the first chapter, and is followed by a 
short discourse on the dangers, the social struggle against the dis- 
ease, and its legal aspect in France. The author devotes particular 
attention to urethroscopy, and regards the urethroscope of pre- 
eminent importance in the diagnosis of the localization and treat- 
ment of chronic urethritis. This chapter is profusely illustrated 
and forms the largest chapter of the book. The portions of the book 
devoted to the etiology, pathology, diagnosis and symptomatology 
are brief, but the subjects are well covered. In the treatment of 
acute gonorrhea, the irrigation method with potassium perman- 
ganate is preferred; the treatment of chronic gonorrhea represents 
the personal experience of the author, and is in keeping with the 
most recent advances in this line of work. The complications, local 
and systemic, are briefly considered, but the sequele of gonorrhea, 
notably stricture, impotence, and sterility, are evidently regarded 
by the author as beyond the scope of the work. In the translator’s 
preface the following significant statement is made: “Some of our 
readers will regret that the references to vaccine treatment are 
brief, but as neither Dr. Luys nor myself are greatly impressed by 
its achievements, we decided not to enlarge the paragraph relative 
to it.” The book is well written, thoroughly illustrated, and is a 
valuable contribution to the English literature on this subject. 
A. A. A. 


An IntropucTioN TO EXPERIMENTAL PsycHoLocy. By C. S. 
Myers, M.D., Se.D., Lecturer in Experimental Psychology in 
the University of Cambridge. Pp. 156. Cambridge; University 
Press. 


Tus small book is written for the purpose of an introduction to 
experimental psychology. As such, it serves its purpose. But one 
wonders why this important subject should have been presented 
in this manner, for experimental psychology is not a subject for 
popular reading and for a student one certainly needs a larger 


work than this. T. 
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Xanthochromia in the Cerebrospinal Fluid.—Basres (Compt. rend. 
hebdom. des séances de la soc. de biol., 1914, Ixxvii, 67) has endeavored 
to discover in what condition xanthochromia may occur aside from those 
of cerebral hemorrhage, diseases of the nervous system and jaundice. 
In a series of 50 cases, none showed the phenomenon who were suffering 
from purely local conditions such as tumors, hernias, etc., but in another 
group in which the disease process was more general such as pneumonia, 
phthisis, etc., xanthochromia occurred five times; in none of these 
five cases was there jaundice or central nervous system disease. In 
such cases Babes thinks there is an increased permeability of the 
vessels of the choroid plexus. Examinations were also made in seven 
cases with icterus; the color intensity of the spinal fluid was compared 
with solutions of potassium bichromate ranging in strength from 1 to 
1000 to 1 to 100,000. The degree of coloring was found to vary between 
1 to 5000 and 1 to 50,000. Of numerous tests applied for the detection 
of bile pigments only that of Jolles was positive in four cases. Babes 
concludes that the pigments present are really bile pigments, but that 
most of the usual reactions are not sensitive enough to detect them. 

Significance of Meningeal Permeability in General Paralysis.— 
In some earlier work with Kafka, hemolysins were found in the spinal 
fluid in two groups of cases: (1) Diseases of the meninges, acute forms 
as well as those seen in general paralysis. (2) In luetics who show no 
psychic symptoms, but whose spinal fluid show changes as are found in 
general paralysis. Wet. (Zeit. f. d. ges. Neurol. u. Psych. Orig., 1914 
No. 5, xxiv, 501), inclines to regard the finding of hemolysins, in 
addition to the usual findings, as of great significance in general para- 
lysis. The hemolysin reaction remains constant in general paralysis 
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contrary to its behavior in the acute cases of meningitis. Only luetics 
of the above-named kind present difficulties, concerning whom one is 
not certain whether they will become general paralytics later or not. 
Hemolysins are present in tabes only when complicated with menin- 
gitis or paralysis. Absence of the hemolysin reaction does not neces- 
sarily rule out general paralysis. ‘On the basis of this reaction the 
author inclines to regard general paralysis as arising from an increased 
permeability of the meninges for substances which otherwise come in 
contact with the brain either not at all or in exceedingly small amounts. 

Studies Concerning the Nature of Complement.—Tissor (Compt. 
rend. hebdom. des séances de l’acad. des sciences, 1914, elviii, 1525) 
considers that complement is in no sense a ferment, and that the 
process of inactivation is one of chemical union or dissociation. The 
acidity of serum as titrated with phenolphthlein is due to the presence 
of fatty acids. As a result of inactivation at 55° C., the serum acidity 
decreases, while the alkalinity, as determined with litmus increased. 
If one adds some sodium or ammonium sulphate to an inactivated 
serum a marked precipitate forms, quite different from the results if 
normal sera are used, for in them no precipitate occurs. A similar 
result obtains if one uses carbonic acid. Dialyzed serum, heated to 
55° C. and extracted with ether, gives a much greater precipitate than 
does unheated serum; and the amount of cholesterin which can be 
extracted directly with ether is much less in warmed than unwarmed 
serum. If one adds to serum a substance which tends to prevent the 
dissociation of soaps—such as an alkali,—then coagulation is hindered 
even when the temperature reaches 90° to 95°C. Soaps start to separate 
out after the addition of sodium sulphate to serum in the proportion 
of 25 to 100, or of sodium chloride to the saturation point. Serum thus 
treated is protected from inactivation with heat because the altered 
colloidal state of the soaps prevents the chemical changes which result 
from heating. 


The Oculocardiac Reflex, Especially in Epilepsy.—Lrstnrur VERNET 
and Perzerakis (Bull. et mém. de la soc. méd. des hép. de Paris, 
1914, xxx, 446), in a study of 33 cases of epilepsy found that in every 
case pressure upon the eyes caused a much more striking slowing of 
the pulse than is seen in normal individuals. It was noted that the 
reflex was much less pronounced in those cases in which epileptic 
seizures were infrequent than in those having numerous attacks. 
Stimulated by this finding, Vernet and Petzetakis undertook to study 
the action of the bromides in cases showing the increased oculocardiac 
reflex: this underwent a definite decrease during bromide therapy 
and became hyperactive again as soon as the drugs was discontinued: 
the strength of the reflex approached the normal more and more as 
the dose of the bromides was increased, by reason of which this reflex 
may be of some use in serving as a guide for treatment and an index 
of its efficiency. The strength of the reflex diminishes markedly 
immediately after an epileptic seizure. Vernet and Petzetakis also 
investigated the effect of nicotine and found that in heavy smokers 
the reflex is always intensified; it approaches the normal as soon as 
smoking is discontinued. 
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Clinical Forms of Tuberculous Meningitis in Adults.—Rocrer 
(Montpellier méd., 1914 xxxvii and xxxviii), has made a careful study 
of cases of tuberculous meningitis and has endeavored to group them 
clinically on the basis of prevalent symptoms, the course of the disease, 
anatomical changes, etiological peculiarities, and special findings in 
the cerebrospinal fluid. He makes the following classification: (1) 
The Symptomatic Group: which he subdivides into (a) psychic forms, 
conditions of hypomania, dementia, and coma; (b) the motor forms in 
which paralyses and convulsions dominate the picture; (c) cases in 
which headache is always the prominent feature; (d) the typhoid-like 
cases; (e) latent cases occurring chiefly in advanced cases of pulmon- 
ary tuberculosis. (2) Group 2 includes only the foudroyant or apop- 
lectiform cases, which may run either a chronic or remittent course. 
(3) The Anatomical Group is divided according to the location of the 
disease into the cerebral, spinal, and mixed types: these may show 
macroscopically as miliary or diffuse exudative forms, or as a “ ménin- 
gite en plaques.” (4) In this group Roger calls attention to the relation- 
ship between the meningitis and some other primary tuberculous 
focus and draws a line between the acute and fulminating cases met 
with generally in the early stages of phthisis or some other tuberculous 
process, and the variable ones which supervene in advanced cases of 
phthisis. (5) Cases differ markedly in the findings of the cerebro- 
spinal fluid, such as the pressure, cloudiness, presence of blood, xantho- 
chromia, coagulability, cytological findings, chemical reactions, and 
the presence of the tubercle bacilli. Upon the findings in the spinal 
fluid Roger is inclined to place the greatest diagnostic value, but not 
in any one isolated finding. 


Zeinolytic Ferments in the Blood of Pellagrins.—Believing in 
the undoubted relationship between the use of maize and the disease 
pellagra, Nirzescu (Bukarest, 1914) has endeavored to find some 
reactions between the proteins of corn and the blood serum of pella- 
grous patients. As an antigen he used corn which had been prepared 
according to the method devised by Osborne. Forty-four cases were 
examined: of these 4 were in early stages and showed only the skin 
lesions; 8 had been sick for a year or more and showed gastro-intestinal 
symptoms; the remainder had suffered for variable periods. The 
Abderhalden reaction was negative in two cases which had been in the 
hospital over two years and showed only some dementia; in all the 
other 42 cases it wes positive, especially in untreated cases which were 
still consuming maize. In 12 maize eaters, normal invididuals, the 
reaction was negative. Numerous cases were tested against wheat 
and bean proteins and always came out negative. As a result Nitzescu 
concludes that in certain cases the insufficiently broken down proteins 
of maize gain access to the blood whereupon the organism responds by 
the production of zeinolytic ferments: these are in a certain degree 
specific and tend to disappear from the blood very slowly, as is shown 
by the presence of positive reactions in individuals who have been on 
a maize-free diet for months. The reaction possesses distinct diagnostic 
value and is to be regarded as evidence of a slow, progressive intoxica- 
tion due to the resorption of a foreign protein. 
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Characteristics of the Blood and of the Blood Serum Following the 
Action of the Roentgen Rays.—S. WerMEL (Miinch. med. Wchnschr., 
1914, lxi, 299) reports an experimental study of the effect of exposing 
blood and serum to the Roentgen rays. To determine whether the blood 
or serum absorbed Roentgen rays, he placed specimens of each, which 
had been exposed to the rays, in Petri dishes. Over each dish he then 
placed a metal disk in which a figure had been cut out. A piece of 
pasteboard and a photographic plate wrapped in several thicknesses 
of black paper were then placed on top of the plate. The whole was 
left in a dark room for two to forty-eight hours. In each instance 
there was found a figure on the plate corresponding to that in the metal 
disk. Washed sheep corpuscles and normal horse serum exposed as the 
blood had been gave similar results. Control experiments with unex- 
posed blood or serum gave negative results. Thus, it seems blood serum 
and red corpuscles are capable of absorbing Roentgen energy which is 
manifested in photo-activity. Next, the author examined the blood of 
a patient whom he had treated with Roentgen rays and found that 
such bloods exhibited photo-activity as long as three weeks following 
exposure. Wermel studied the effect of exposed serum (X-serum) on 
the skin of rabbits and noted lesions which he considered similar to 
Roentgen-ray dermatitis. X-serum injected subcutaneously or intra- 
venously in rabbits produced a leukopenia in nine to eleven hours, 
but the blood returned to normal by the following day. Wermel 
suggests that X-serum may prove useful therapeutically. He has begun 
its use in cases of tuberculous granuloma and tuberculous adenitis, 
but has not had sufficient experience to judge of its value. 


The Changes in the Leukocytes Following Injections of Tuberculin.— 
O. BROSAMLEN (Deutsch. Arch. f. klin. Med., 1914, exv, 146) has studied 
the leukocytic formule and total leukocyte counts following tuberculin 
injections in 18 early cases of pulmonary tuberculosis and in 7 non- 
tuberculous individuals. The tuberculin was injected at 9 a.m. and 
blood taken for examination at once, at 12 M. and at 6 P.M. and at the 
same hours on the next day. Similar examinations of the blood were 
made one or two days prior to the injection of tuberculin. In the 
non-tuberculous, he found practically no changes in the white cells 
following injections of as much as 10 mg. of old tuberculin. In tuber- 
culous patients, on the other hand, there was a characteristic reaction. 
There was usually a rapid, though not great, increase in the total 
white count, but more important than this, there was a rise in the 
number of eosinophile cells, which was most striking when the total 
number of the eosinophile cells per c.mm. were calculated. (The per- 
centage often showed little change.) The eosinophile reaction appeared 
to be very delicate, as it was frequently present in the absence of 
clinical signs or symptoms. It appeared usually within three hours 
of the injection, though often the height of the increase was not reached 
until nine hours afterward. Following a positive blood reaction, a 
second injection, if repeated too soon, may fail to elicit a response on 
the part of these cells; there may even be a decrease. Brésamlen 
looks upon the reaction, which has also been described by J. M. Swan, 
as a manifestation of anaphylaxis. 
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Operation for the Removal of Ascites.—-Kumaris (Zentralbl. f. 
Chir., 1914, xli, 1609) in a previous number (No. 43, 1914) of the 
Zentralblatt (for abstract see Amer. Jour. Men. Sct., 1914, exlvii, 
910) recommended the removal of an extensive portion of the parietal 
peritoneum in order to favor the widest possible adhesions between 
the intestines and abdominal wall. One patient upon whom this 
operation was done died of facial erysipelas twenty-two days after the 
operation and at autopsy a hardly demonstrable quantity of fluid was 
found in the abdomen. Hans Lorenz did it in combination with Lanz’s 
scrotum operation. A month later the patient was in good health and 
the ascites was no longer demonstrable. Kumaris operated on a 
fifty-five-year-old man with ascites. The parietal peritoneum was 
removed as high as possible, and from the ascending mesocolon on 
the right side almost to the colon on the left side. A tongue-shaped 
piece of peritoneum was brought out of the lower angle of the incision 
in the peritoneum and a piece of omentum was laid on the summit of 
the bladder and in the depth of the exposed space of Retzius. A con- 
siderable portion of the prevertebral peritoneum was also separated. 
After forty-eight hours, the edema about the ankles had disappeared, 
the abdomen was completely painless and there was no edema of the 
abdominal walls. Fluid escaped between the sutures in the upper part 
of the wound for a few days. After fourteen days puncture of the 
abdomen for the relief of fluid was no longer necessary and after six 
months the patient enjoyed complete health, no fluid was demonstrable 
and there was no edema. There still remains a slight jaundice from the 
chief liver complaint. 


The Treatment of Presternal Dislocation of the Clavicle.—DaniELSEN 
(Zentralbl. f. Chir., 1914, xli, 1561) says that this disolocation is rare, 
is easily recognized and reduced but that the retention of the bone in 
its normal position has been impossible. Notwithstanding the per- 
sistence of the dislocation, the prognosis for good function is generally 
good. Sometimes the protruding end of the bone causes so severe pain 
that excision is called for. In other cases the end of the clavicle fails 
to develop adhesions and the resulting movements give considerable 
disturbance. In one case reported by Riedinger, because of this mobility, 
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the patient could not abduct the arm more than 45 degrees. Danielsen 
says that in assuming that the shoulders should be forced backward 
to maintain the reduction, we have been wrong. In a recent case he 
forced the shoulders forward and maintained them in this position by 
raising the arm upward so that it lay against the cheek and the forearm 
was over the head. The arm was bandaged in this position and the 
dislocation remained reduced. Healing occurred without disturbance 
and the movements became free and painless. 


Treatment of Forward Dislocations of the Clavicle.—Braartz (Zen- 
tralbl. f. Chir., 1914, xli, 1673) agrees with Danielsen that the generally 
advised methods of bandaging the arm are wrong, especially the forcing 
of the shoulders backward, but he obtained complete success by a 
different method than that employed by Danielsen. He saw the 
dislocation in a three-year-old boy on the day of the accident. It was 
easily reduced under narcosis but as soon as the shoulder was pressed 
backward the dislocation recurred. He placed the arm in the right 
angled position across the front of the chest without restraint and 
pressed the shoulder forward. Then over the jomt he placed a pad of 
cotton which was held in place by a strip of adhesive plaster passing 
obliquely from the back over the shoulder to the left breast. Other 
adhesive strips were used to reinforce the first and with a bandage the 
shoulder was fixed in the forward position. A Roentgen ray taken on 
the following day showed the bones in their normal position. The 
adhesive was reinforced after fourteen days and a new bandage applied 
over the whole arm and hand. A Roentgen ray at this time showed the 
dislocation still completely reduced. The dressing was finally removed 
at the end of eight weeks and at the end of five months the bones 
were still in their normal positions. Four weeks retention of the 
bandage will be sufficient in an adult. 

Clinical and Experimental Studies of Hormonal and Neohormonal.— 
Dencxs (Deut. Zeitschr. f. Chir., 1914, exxxii, 37) studied the effects 
of these substances on peristalsis in forty animal experiments and about 
140 patients observed at the bedside. The claim of Zuelzer, Dohrn, 
and Marxer that hormonal is a specific in exciting peristalsis has not 
been sustained. It is a powerful stimulant of peristalsis in animals and 
men, as well by intravenous as by intramuscular injections. In favor- 
able cases of chronic constipation, the effect of the preparation has 
been observed to continue for several years. It frequently fails, however, 
in animals and men. The dangers associated, which are largely due 
to lowering of the blood-pressure, have been obviated by an improve- 
ment of the preparation, neohormonal. This preparation is indicated 
in all cases of postoperative disturbance of peristalsis and in all forms 
of chronic constipation. In mild cases of intestinal paresis and those 
of moderate severity, the neohormonal may be injected into a muscle. 
At first 20 c.c. should be injected and if a satisfactory effect is not 
obtained in four to six hours, a second dose should be given and by 
preference intravenously. At first 20 c.c. should be injected slowly 
with the usual syringe, and repeated in four to six hours if a satisfactory 
result is not obtained. In especially severe cases where a very quick 
effect is necessary, 30 to 40 ¢.c. should be injected intravenously and 
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its effect hastened by enemata, applications of heat, etc. In desperately 
severe cases, the neohormonal should be combined with physostigmin 
and atropin in large doses. In chronic constipation, 20 c.c. should be 
injected intravenously, and during the first two to four days should be 
energetically supported by other purgatives, as castor oil, senna, etc.; 
if the desired effect is not obtained, in this time, 20 to 40 c.c. more 
should be injected and this again aided by purgatives. In especially 
stubborn cases the dose may be increased to 30 c¢.c. or more. Some of 
this dose should be given intravenously because the full dose injected 
into a muscle would cause distressing pain. In children under ten years 
of age, about half of the above dosage should be tried. The preparation 
is well borne even in the first year of life. By the employment of 
sufficiently large doses, according to Denck, failures with postoperative 
paresis and chronic constipation will be rare. 


Intestinal Stasis.—Case (Surg., Gynec., and Obst., 1914, xix, 592) 
says that while ileal stasis has been definitely shown to exist in 
connection with marked obstructing adhesions or kinkings of the 
terminal ileum, and while it is likely that spasm of the ileocecal sphine- 
teric mechanism may be another factor in the production of ileal 
stasis, it seems demonstrated that incompetency of the ileocolic valve 
offers a further and more tangible explanation of ileal stasis and that 
it is probably the essential causative factor in the majority of cases of 
stasis in the terminal ileum. Ileocecal valve incompetency is almost 
always associated with the clinical evidences of intestinal stasis. Not 
all these patients have, as yet, a well developed alimentary toxemia. 
His experience in the Roentgen study in these cases of intestinal stasis, 
both before and after operation, leads him to distinctly oppose the 
tendency toward operative interference for their relief. Surgery 
should not be seriously considered as the cure for ileal stasis until a 
most thoroughgoing trial has been made of the various dietetic and 
mechanical measures at our command. If an operative measure seems 
advisable, recognition of ileocolic valve incompetence as a potent 
-ause of ileal stasis may present a course of surgical treatment free not 
only from the dangers associated with short-circuiting with or without 
colectomy, but actually calculated to restore normal physiological 
function. 


A Contribution to the Surgery of the Lesser Sac of the Peritoneum. 
—ZiEMBICKI (Zentralbl. f. Chir., 1914, xli, 1489) gives the following 
resumé of the conditions which have been found in the lesser peritoneal 
cavity: (1) Hernia through the foramen of Winslow, of which Jean- 
brau and v. Riche reported about 20 cases; (2) liver abscess from 
cholelithiasis through the foramen of Winslow (very rare); (3) blood 
collections from hemorrhagic pancreatitis or the rupture of an aneurysm 
of the splenic artery; (4) lymph collections from contusions and 
wounds, or post-traumatic cysts; (5) blood effusions or inflammation 
in consequence of pancreatic necrosis with perforation into the lesser 
peritoneal cavity; (6) pseudo-cysts and pancreatic cysts which develop 
in the lesser peritoneal cavity. Ziembicki reports 2 cases. In one, 
operation showed the fluid collection in this cavity to consist of bile. 
The patient recovered from simple drainage, and this with the fact 
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that the gall-bladder could not be found at the time of operation led 
to the conclusion that the collection was due to a much dilated gall- 
bladder. Tumors developing primarily in the lesser peritoneal cavity 
are exceedingly rare. Only 6 cases were found in the literature, all of 
which were sarcomata and found at autopsy. The Lembert anatomico- 
pathological institute possess a specimen, also a sarcoma. Ziembicki 
had the opportunity of observing an eighth case, which also came to 
autopsy and was a sarcoma. 


Regeneration of Cartilage and Bone, with a Special Study of These 
Processes as They Occur at the Chondrocostal Junction. — Haas 
(Surg., Gynec., and Obst., 1914, xix, 604) says that the periosteum is 
directly and actively concerned in the regeneration of bone. In the 
very early stages the periosteum proliferates to form cartilaginous 
tissue, which is later transferred into bone. The exact changes from 
-artilage to bone cannot be determined. There is considerable evidence 
in favor of direct change from cartilage to bone. There is at times the 
appearance of the osteoblasts forming bone and substituting the 
cartilage. Therefore it seems as though both processes can take place 
at the same time. The regeneration of bone also takes place from 
the marrow and cortical bone, but in a more limited degree and at a 
later period than that from the periosteum. The regeneration of 
cartilage takes place almost entirely from the perichondrium. It 
proceeds by a direct proliferation of all the layers of the perichondrium 
beneath the outer fibrous tissue. There is some evidence in favor of 
the view that the connective-tissue is also transformed into cartilage 
under the stimulation of the neighboring cartilage or perichondrium. 
There is a slight amount of regeneration of cartilage from the original 
cartilage near the perichondrium, but the remainder of the cut end 
tends to undergo degenerative changes. The extent of the removed 
cartilage exerts no influence on the regeneration. There is no evidence 
of calcareous changes in the regenerated cartilage, even as late as forty- 
six days. 


The Phenolsulphonephthalein Test from the View-point of the 
Abdominal Surgeon.—TrRacy (Surg., Gynec., and Obst., 1914, xix, 734) 
employed the test in about 300 cases, the material for this paper being 
based upon the observations of the first 100 cases. He says that it 
does not seem possible to work out the minimum percentage phthalein 
output which will be safe to undertake surgical operations, nor is it 
safe from the phthalein test to determine what cases should or should 
not be subjected to operation. He believes it will never be possible to 
determine this point from the phthalein test, as the functional activity 
of a kidney varies under numerous circumstances and at different times. 
In determining whether or not a patient should be subjected tooperation, 
the history, clinical symptoms, and physical examination are of much 
greater value than any renal functional test ever devised. The phthalein 
test used in conjunction with the clinical symptoms, history, and 
physical examination is of value. A small percentage output should 
put the surgeon on his guard and cause him to study the patient most 
carefully before undertaking an operation. The phthalein test should 
be used only as one of the many methods of investigation in ascertaining 
the condition of the patient. 
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The Intrarectal Administration of Sodium Salicylate in Acute Rheu- 
matic Fever.—Heryn (Jour. Amer. Med. Assoc., 1914, lxiii, 1004) has 
had excellent results with the intrarectal administration of sodium 
salicylate in the treatment of 125 cases of joint affections. The method 
of administration is as follows: A cleansing soapsuds enema is given 
and is followed by the salicylate enema given by means of a Davidson 
syringe and a rectal tube inserted 6 to 8 inches. The dose varies 
according to the size and sex of the patient and also according to the 
severity of the case. The first adult dose in men is usually from 8 to 
10 gm., in women 6 gm., women being apparently more susceptible to 
salicylism than men. The amount of salicylate to be given is incorpor- 
ated in 120 to 180 c.c. of plain or starch water with the addition of 
1 to 1.5 c.c. of opium tincture. The dose of salicylate may be repeated 
in twelve hours when it can be usually determined whether symptoms 
of salicylism will appear. Usually however, a daily enema suffices with 
doses increasing perhaps from 30 to 50 per cent. daily until the limit of 
tolerance is reached. The largest daily dose which has been given 
has been 24 gm., and the only symptoms of salicylism which usually 
have appeared have been tinnitus and excessive perspiration. Where 
salicylism has been excessive, it usually appears within from three to 
six hours and the remaining unabsorbed portion of salicylate may be 
washed out of the bowel by rectal irrigation. This has been resorted 
to very infrequently indeed and it is rare also that the rectum is intoler- 
ant of the drug. Heyn found that sodium salicylate given in this way 
was very promptly absorbed from the rectal mucous membrane usually 
within fifteen minutes, always within thirty minutes, a strong ferric 
chlorid reaction appeared in the urine and the reaction usually per- 
sisted for from forty-eight to seventy-two hours after the adminis- 
tration of the drug ceased. To show also that complete absorption 
was usually possible, the stool subsequent to the salicylate enema was 
examined by acidifying with hydrochloric acid, extraction with ether 
and testing with ferric chlorid. As a rule usually within from twenty- 
four to thirty-six hours, depending on the size of the dose, there was 
complete absorption as shown by a negative reaction. The author 
cites a few cases which he consideres illustrative of the value of the 
intrarectal salicylate therapy. 


The Present Status of Artificial Pneumothorax Therapy.—Lyon 
(Bost. Med. and Surg. Journ., 1914, clxxi, 442) reports 74 cases of 
pulmonary tuberculosis treated by artificial pneumothorax. Of the 74 
cases treated, 4 were in the incipient stage of the disease, 38 were 
moderately advanced, and 32 were in the far-advanced stage. Of the 
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The Vaccine Treatment of Scarlet Fever.— Donatp MacIntyre 
(British Jour. Child. Dis., 1914, xi, 472) mentions the work done by 
various investigators in immunization against scarlet fever by vaccines. 
In Russia, Gabritschewsky reports encouraging results by injecting 
children with prophylactic doses of streptococcic vaccine. An usual 
moderate reaction was noted and very occasionally a rash and sore 
throat developed. They record one death in 50,000 cases and the 
method is said to have proved strikingly effective in controlling the 
prevalence of scarlet fever. Watters, in America, reported one out 
of 21 immunized nurses contracting the disease on exposure, whereas 
5 out of 14 unprotected nurses were attacked. In England the results 
of using vaccine in the prevention and treatment of septic complications 
of the disease have not been encouraging. At Platstow Hospital 
100 cases admitted as scarlet fever in children under ten years were 
treated with a stock vaccine to prevent the onset of septic complica- 
tions. They were compared with 100 untreated cases and the com- 
mercial vaccine had no appreciable effect on the cases treated. Five 
cases of septic scarlet fever were treated with autogenous vaccines, 
and while all recovered it could not be said that the vaccine had any 
definite effect. The success of vaccine treatment of nasal and ear 
discharge was difficult to prove, but the author concludes from his 
experience that in regard to nasal discharges cure is obtained more 
quickly with vaccine treatment. This statement cannot be made, 
however, in the case of ear discharges. 

Status Lymphaticus.—Hucu Tuursrietp (British Jour. Child. 
Dis., 1914, xi, 465) states that it is exceptional to find a thymus of 
more than 10 gm. except in the condition known as status lymphaticus. 
So-called thymic dyspnea is extremely rare and an abscess connected 
with the deep lymphatic glands or enlargement of these glands them- 
selves is most frequently the cause of the dyspnea and not the pressure 
of the thymus. Pressure plays no part in the sudden deaths in infants, 
or in cases under an anesthetic, which are usually attributed to status 
lymphaticus. The morbid anatomy in infants dying suddenly from 
no appreciable cause is constant—an enlarged thymus gland, 25 gm. 
to 30 gm. in weight, hypertrophy of Peyer’s patches and enlargement 
of the mesenteric, bronchial. and cervical glands. But there is no 
post-mortem proof of pressure on the trachea or the great vessels nor 
is the theory of pressure on the vagi inhibiting the heart’s action borne 
out by the character of death in these cases. Most of these “anesthetic” 
deaths, however, are due to status lymphaticus. Other conditions in 
which an enlarged thymus gland is commonly found are myasthenia 
gravis and, especially, Graves’ disease. Concerning the origin of the 
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condition Basch and Klose have shown that puppies relieved of the 
thymus gland grew slowly, their muscles were flabby, their bones 
soft, their intelligence less, and they died after the fourth month. The 
bones showed characteristic evidence of rickets and the tissues were 
deficient in lime salts. They believed the thymus hinders the formation 
of and neutralizes excess of acids in the system. Status lymphaticus 
is not merely a disorder of the thymus but a complicated disorder of 
the whole “ductless gland” system. The diagnosis of the condition is 
highly important, its chief features being a determination of an enlarged 
thymus by percussion over the manubrium or by the Roentgen ray, 
and in addition the history of attacks of dyspnea and a persistently 
low vitality. These conditions should contra-indicate exposure to an 
anesthetic. Leonard Williams suggests the exhibition of extract of 
thyroid gland in the treatment of this condition especially if an anes- 
thetic is imperative and the author suggests the use of pituitrin, since 
“shock” in a broad sense contributes the fatal results of the lymphatic 
state. 

The Treatment of Infantile MacKenzie 
(British Med. Jour., 1915, No. 2819, 60) gives the results of his work on 
infantile paralysis during the last eight years. The whole principle 
of treatment lies around the question of the action of muscles. The 
basis of scientific treatment is the simple biological point that so-called 
irreparable damage of the corneal cell must be judged by loss of all the 
functions of the muscle and not by loss of only one, such as maximum 
power of a muscle to lift a limb. The conclusion was drawn that the 
muscle itself could not be considered a primary pathological factor, 
but that biologically it was all-important for the purposes of treatment. 
Under the immediate treatment, immediate rest of the muscle is 
imperative, because muscle adjustments are destroyed and overaction 
of the opponent muscle occurs. This must be prevented because, 
otherwise, it does not afford complete rest to the anterior-horn cell 
and remains a source of irritation; it interferes with its recovery by 
overstretching the affected muscle, and deformity is produced which 
interferes with future utility. A muscle is rested only when it is placed 
in a position where its work is zero and its origin and insertion are 
nearly on the same horizontal plane. In reéducating a muscle Mac- 
Kenzie begins each day at zero and works up to and beyond the highest 
point achieved the day before. Relaxation of the muscles is accom- 
plished by flexing the limb at the joints and applying splints to immobil- 
ize it. MacKenzie believes that if these cases were only regarded most 
seriously at the outset and not left till something developed, the sub- 
sequent treatment would be made easier and the splints might act 
prophylacticly and actually abort an oncoming paralysis. 


The Cause and Significance of Nose-bleed in Childhood.—HEINnrIcH 
Perry (Berlin. klin. Woch., 1914, li, 1890) reviews the theories and 
explanations of nose-bleed, especially those of Kresselbach who described 
histologically an area on the anterior part of the nasal septum which 
contained an especially large number of capillaries and veins. Several 
authorities corroborated these findings. Zuckerkandl attributes most 
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bleedings from the nose to traumatic causes, especially from scratching 
the nostrils with the finger-nail. A catarrhal inflammation of the anterior 
part of the septum is undoubtedly an exciting cause, with the formation 
of small ulcers and scabs which bleed freely on being picked at. These 
hemorrhages are easily controlled by pressure, small tampons and 
astringents. Besides chronic nasal catarrh a chronic nasal diphtheria 
is also a cause of nose-bleed. In infants the two commonest causes of 
nose-bleed are chronic nasal diphtheria and syphilis and only rarely a 
chronic dry rhinitis. The nose-bleeds occurring in acute fevers, such 
as measles and pneumonia rarely assume much significance, although 
considerable bleeding may occur and the blood swallowed with no 
external evidence until vomiting of the blood reveals the condition. 
Septic conditions affecting the mucous membrane of the nose may 
cause a severe and even fatal hemorrhage. The author cites several 
vases of pneumonia in anemic children, in whom a hemorrhagic dys- 
crasia arose with fatal bleeding from the nose. From these con- 
siderations it becomes important to inspect carefully the local nasal 
condition in all cases of nose-bleed. A chronic nasal diphtheria is 
occasionally found in this way. The diagnosis of septic nose-bleed is 
unwarranted in septic conditions and infectious fevers without a careful 
examination of the nostrils. The bleeding from a small ulcer of the 
septum may gravely complicate the course of a disease and simulate 
septic infection. 


Nervous Disturbance in Children.—Orro Karz (Berlin. klin. Woch., 
1914, li, 1835) describes a number of cases of rarely seen, nervous dis- 
turbance in children during the past month. The main symptom was 
a state of anxiety or dread often seen in adults. The cases were all 
little girls from six to ten years old. In all the cases the condition 
arose suddenly during good health and showed in pallor, listlessness, 
anorexia and a tired, melancholic expression of face. From time to 
time the children stop in their play or occupation and stare fixedly 
before them into space or walk restlessly to and fro; after from five 
minutes to half an hour they again assume their former occupation. 
Two of these cases complained of dizziness. No organic lesions were 
found in any of the children. From the evidence of the parents and 
that gleaned from the children themselves the condition developed 
from hearing gruesome tales about the present European war which 
acted as the psychic trauma in their condition. Four of the children 
are offspring of nervous parents. The children described their sensa- 
tions as being a sudden sense of dread lasting a variable time and 
recurring. Several mentioned gruesome war tales as starting their 
sense of dread. Later they could give no reason for their attacks, they 
simply were afraid. The prognosis is apparently good, excepting in 
one child whose mother suffered from hallucinations. The treatment 
is phychic and the condition due to the aforementioned psychical 
trauma. These cases emphasize the point that children, especially of 
a nervous type, should be protected from conversation and tales dealing 
with the gruesome and horrible. The author has lately observed an 
increase of nocturnal enuresis and polyuria in children of both sexes 
suffering from milder types of this same nervous condition. 
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Facial Paralysis after Spontaneous Labor.—C ar sson (Zentralblatt f. 
Gyniikologie, 1912, No. 45) finds that facial paralysis may arise during 
intra-uterine life and develop during labor, after spontaneous labor, 
after forceps application, and after other methods of vaginal delivery. 
His own case was that of a primipara, aged thirty-four years, well 
developed, previously healthy, who had a somewhat tedious labor. 
The membranes appeared in the vulva and soon afterward ruptured. 
The head was then upon the pelvic floor. The child was expelled 
spontaneously in the first position, vertex presentation, the face being 
directed toward the right side of the mother. The child was a female, 
slightly asphyxiated, easily revived, and cried loudly, and on examina- 
tion a right-sided facial paralysis was present. The child weighed 
2710 grams, length 47 cm., and the dimensions of the cranium were not 
above the average. The placenta was expelled ten minutes after the 
birth of the child. The examination of the child showed no evidence 
of adhesions to the amnion. On examining the fetal head carefully, 
the left posterior parietal bone was pushed beneath the right, at a point 
2.5 em. from the sagittal suture, and 3 cm. from the lambdoid suture 
there was a pressure-mark 2 cm. long and 0.5 cm. wide in the skin, 
whose greatest diameter was parallel with the sagittal suture; and at 
the anterior portion of the skin there was a dark bluish area of small 
size. There was no impression in the cranial bone, and the caput was 
upon the right parietal bone and had not extended over the border 
of the adjacent bone. The forehead was smooth upon both sides, 
and when the child cried the left side of the face only assumed the 
usual position. The right eye remained open, the conjunctive in 
both eyes showing small punctiform hemorrhage. On the right side 
the nasolabial groove could scarcely be discerned. On the left side 
it was plainly present. The angle of the mouth was drawn toward the 
left. The uvula was in the middle line, and there was no divergence 
of the tongue. The child nursed without difficulty. The child grad- 
ually improved, so that when it was discharged from the hospital the 
paralysis was only evident when the child cried. The mother’s pelvic 
measurements were somewhat below the average, the external conju- 
gate being 18.5 cm. The second patient was that of a multipara 
delivered in spontaneous labor with normal position, presentation, 
and mechanism. There was no caput succedaneum. The child was 
a male, weighing 3720 grams. Facial paralysis developed on the left 
side, but persisted for two days only. 

The writer has collected 36 cases in the literture of the subject, in 
all of whom the conjugata vera was below the normal. He concludes 
that this paralysis is always peripheral and not central. It is caused 
by pressure at the stylomastoid foramen upon the nerve trunk during 
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labor. In the majority of cases this pressure is made by the symphysis 
pubis, in the lesser number by the promontory of the sacrum. These 
cases are rarely observed except in moderately contracted pelvis, and 
the average duration of the lesion is eight days. 


Aortitis in a Child Having Congenital Syphilis ——Resavunpi reports 
from Déderlein’s clinic in Munich (Monatsschrift f. Geburtshiilfe und 
Gynikologie, 1912, Band xxxv, Heft 6) 17 cases in which spirochetes were 
found in the fetal liver, lungs, suprarenals, and other organs. Five 
of these were prematurely born at seven months, many of them macer- 
ated, and seven were prematurely born at five months. One died 
soon after birth, one was dead born, eight macerated, and three were 
in the ninth month. Two were dead born and macerated, and one 
perished three hours after labor; two were fully developed; one at 
full term was dead born, and another perished five days after labor. 
Portions were taken from the arch and the ascending and descending 
aorta, and examined microscopically to determine the existence of 
spirochetes. Sections were also made and colored by various methods. 
In addition to the 17 cases, 9 others were obtained from colleagues for 
purposes of study. In the 13 patients the characteristic lesions of 
syphilis were found in the portions of the aorta examined, and this 
was thought to be the cause of fetal death. In 5 of the 13 cases spiro- 
cheeta were positively present, and in the series of 9 cases also available 
for examination spirochzeta were found in the wall of the aorta in 3. 
Where the germs were present it was detected in the connective tissue 
of the adventitia of the aorta and also in the vicinity of the vasa vasorum 
in the thickened wall between the muscle bundles and elastic fibres. 
In one case of premature macerated fetus the liver, spleen, kidneys, 
suprarenals, Fallopian tubes, and uterus, showed abundant spirocheta. 
The intima of the vessels was enlarged, the hyperplastic and the lumen of 
the vessels considerably diminished at the point of lesion. Spirocheta 
were also found in the blood cells in the lumen of the aorta, of the arch, 
and in the vasa vasorum, either free or surrounded by leukocytes. 


Influence of Pituitrin upon the Child.—Spartn (Zentralblatt f. 
Gynikologie, 1913, No. 5) cites the case of a primipara with 
normal pelvis admitted to hospital, the child in breech presenta- 
tion and in second position. When dilatation was complete the 
membranes protruded and ruptured during examination, with the 
discharge of meconium. The child was still high above the pelvic 
brim. As labor pains were deficient, ;°5 gram of pituitrin was 
given subcutaneously, producing vigorous pains which ceased after an 
hour. A second injection was given, followed by better pains, which 
brought the breech of the child quickly into the pelvic brim. The 
mother was then partly anesthetized with ether, the perineum incised 
in the median line, and the child readily extracted, the cord once about 
the neck, but apparently not constricted. The child was asphyxiated, 
the heart beat very slow, and respiratory movements were irregular 
and infrequent. The child died half an hour after birth. At autopsy 
there was no injury to the cranium or spinal column, no extravasation 
of blood in the brain or cord, and no laceration of the tentorium. The 
thymus was not enlarged, the heart, lungs and kidneys were normal, 
and the child had not inspired mucus or fluid in the trachea or bronchial 
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tubes. Labor had proceeded normally, and the median incision of the 
perineum had permitted prompt birth without pressure, so that it 
was difficult to find in the labor itself the cause for fetal death. No 
violence was used in aiding the birth of the child, and uterine contrac- 
tions excited by pituitrin was the principal factor in bringing about 
a successful termination of labor. The autopsy gave an entirely nega- 
tive result. The child’s heart sounds were plainly heard half an hour 
before labor. Although the labor pains produced by pituitrin were 
strong, they were rhythmical, with the usual pause between the pains, 
and with no element of tetanus in the muscular contractions of the 
uterus. In seeking to explain the death of the child, it must be remem- 
bered that the different preparations of pituitrin on the market vary 
greatly in the intensity of their action. Others have noted that the 
fetal heart became slow after the use of pituitrin. This is thought to 
be the result of compression of the placenta, and the accumulation 
of carbon dioxide in the fetal blood. The cardiovascular action of 
pituitrin is recognized as being similar to digitalis, but is much more 
rapid, and causes strong contractions of the cardiac ventricle. The 
drug also exerts an influence upon the cardiac nerves and produces 
contraction of the coronary arteries. 

The Pulmotor in Infantile Asphyxia.—EpGar (American Journal 
of Obstetrics, February, 1913) describes, with an _ illustration, the 
Draegen pulmotor, originally for adults, which he has adapted for 
the treatment of infants. The action of the apparatus is to inflate 
and deflate the lungs in a regular manner, and by the aid of a certain 
mechanism controlled by the hand, a given number of respirations 
per minute can be obtained, .The complete apparatus is enclosed in 
a wooden box, of convenient size, and consists of a small high-pressure 
cylinder with a capacity of one liter, which contains oxygen or nitrogen 
and oxygen, under 150 pounds pressure. One cylinder is sufficient 
to supply the apparatus for one hour, and another can be installed 
without difficulty. By an automatic reducing valve the high pressure 
is brought to a constant pressure of about 5 pounds. There is also a 
gauge which indicates the contents of the cylinder and gives warning 
when the supply of oxygen or combination is running short. By 
means of the reduced oxygen pressure there are two nozzles with 
connecting pipe lines in action—one for suction and one for pressure. 
The purpose of the apparatus is to force oxygen or atmospheric air 
into the lungs at any given pressure desired, and then to empty the 
lungs of the exhausted air which is expelled outside. In the apparatus 
for use with infants, and filling and emptying of the lungs, or the respir- 
atory rhythm, is under the control of the operator, and by watching 
the efforts which the child makes at inspiration he can time the action 
of the apparatus to the greatest advantage. A breathing mask fitting 
tightly over the mouth and nose, and retained in position by an elastic 
band, is employed. The control of movements of respiration is secured 
by moving a lever upon a dial, and beyond the dial are two flexible 
metal tubes—one for fresh air and one for contaminated air. The 
claim is made for the apparatus that pure and impure air cannot be 
mixed. In the newborn it is especially important that inspiration pres- 
sure should be obtained, and that suction should be under the control 
of the operator. This is accomplished by the pulmotor. 


460 PROGRESS OF MEDICAL SCIENCE 


GYNECOLOGY 


UNDER THE CHARGE OF 
JOHN G. CLARK, M.D., 


PROFESSOR OF GYNECOLOGY IN THE UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA. 


Ovarian Transplantation.—This is a subject which has been dis- 
cussed from time to time in this department, most of the work upon 
it having been done by French surgeons, of whom Tuffier is perhaps 
the best known. A rather remarkable case—remarkable chiefly for 
what was attempted and the manner in which this was undertaken, 
rather than for any actual accomplishment—has been recently reported 
from Boston by Storer (Boston Med. and Surg. Jour., 1915, elxxii, 41). 
The patient was a woman, aged twenty-four years, from whom both 
tubes and the left ovary had been removed a few years previously, 
on account of gonorrheal salpingitis. She now wished to marry, this, 
however, being dependent upon the possibility of conception. Purely 
for the accomplishment of this end, therefore, the abdomen was opened; 
the remaining right ovary was found buried in adhesions and riddled 
with cysts; the tubal stumps were each about a half inch long. The 
right tubal stump was split open, this incision being continued well into 
the uterine cornu, so that the cavity was exposed. The ovary was then 
bisected from above downward, this incision being carried well into the 
broad ligament, so that each half of the ovary retained at least some of 
its original blood supply. The cut surface of the distal half was then 
closed with catgut, leaving that piece to functionate in case the other 
died. The other segment was then introduced into the cut in the uterine 
wall, and lightly anchored in place with a fine cat-gut suture in such a 
way that most of its cortex projected into the uterine cavity. The 
uterine wall was then brought together over its pedicle, in which there 
was a fairly good sized artery, with deep and superficial layers of cat- 
gut. Six days later a pelvic abscess was drained from below. A month 
after operation the patient menstruated, as she said, in greater comfort 
than at any time for three years. Eight months later the patient 
complained of increasing pain at menstruation, and a mass was palpable 
to the right of the uterus. The abdomen was therefore opened again, 
and a “shell representing the degenerated remains of the piece of ovary 
left in situ, together with a peritoneal cyst the size of a child’s fist” 
were removed. Nothing could be seen of the pedicle of the trans- 
planted piece of ovary, though this may have been present somewhere 
in the many adhesions that filled the pelvis. There was no menstruation 
for four months after this, when signs of pregnancy began to develop, 
and three and one-half months later (sixteen months after the trans- 
plantation) the patient passed a mass of detritus with some hemorrhage, 
following which the uterus rapidly decreased in size. The author has 
no doubt that this was in fact a miscarriage. Following this, the 
patient had a fourth laparotomy, by another surgeon, for the removal 
of more peritoneal cysts from the left side of the uterus. Menstruation 
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then stopped entirely, and in a few months the patient had become a 
nervous wreck, although in good physical health. This condition 
continued for two years, when she had a hysterectomy performed in 
another city, in the hopes of getting some relief, but died from periton- 
itis. The interesting feature of this case, aside from the rather extra- 
ordinary operative procedures employed, is the apparent demonstra- 
tion of the possibility of pregnancy following the direct discharge of an 
ovum into the uterine cavity, without the intervention of the tube— 
providing, of course, we accept the clinical evidence of conception and 
miscarriage, which seems fairly conclusive. That any real benefit to 
patients can ever be expected from such procedures seems, however, 
extremely doubtful. 


Spontaneous Amputation of a Myomatous Uterus.—A most remark- 
able, and probably unique, case of spontaneous amputation of a myo- 
matous uterus due to sudden torsion is reported by Ruppert (Wiener 
klin. Woch., 1914, xxvii, 270). The patient was a women, aged 
seventy-two.years, brought to the clinic with the diagnosis of intestinal 
obstruction, as she had had severe abdominal cramps for a week, and 
no bowel movement for three days. She stated that she had noticed 
a growing mass in her abdomen for about nine months; she had passed 
through the menopause twenty-two years previously. 

At operation a spherical, bluish-black tumor, larger than a child’s 
head, was found springing from the posterior surface of the uterus; 
there was no pedicle. In the peritoneal cavity was about a liter of 
partly coagulated blood. On closer examination it was found that all 
connection between the corpus uteri and tumor, on the one hand, and 
the cervix, on the other, had been lost, with the exception of a thin 
strip of peritoneum, in which there was absolutely no fibrous or muscular 
tissue. The left round ligament was likewise torn completely in two; 
at the point of separation of the uterus and cervix the tissue was some- 
what ragged, and showed the presence of a few coagula, and a small 
amount of fresh hemorrhage. The uterus had twisted one and one-half 
times around its long axis, thus wrapping the round ligaments around 
the cervix, and tearing one of them in half, as has been said. The 
uterus was removed after ligating the ligaments, and the small cervical 
stump covered with peritoneum in the usual way. On examination 
the tumor was found to be extensively calcified; the uterus and 
adnexa were intensely congested, and showed extensive hemorrhages 
throughout. The torsion had evidently not been a very gradual one, 
but must have occurred fairly rapidly; the cutting through of the 
cervix was evidently due to the round ligaments which had been 
wrapped around it. There were no adhesions, and the tumor was 
of moderate size, with relaxed abdominal walls; there was nothing 
therefore to hinder the free excursion of the tumor, especially as the 
senile cervical tissue undoubtedly offered a minimum of resistance to 
the torsion, all of which conditions the author considers to have been 
important factors in the occurrence of this truly remarkable case. 

Treatment of Anteposed Uteri.—Hurcuins (Boston Med. and Surq. 
Jour., 1915, elxxii, 18) thinks that many cases of backache and pelvic 
drag are due to uteri which on first examination appear to be in a 
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normal position, because the fundus is well forward and not retroverted. 
More careful investigation will show, however, that many of these are 
in reality what he terms “anteposed uteri in descensus,” 7. ¢., the 
cervix, instead of being held snugly up to the symphysis, with the 
bladder and anterior wall well supported, is found to have dropped 
back toward the hollow of the sacrum, the uterus still maintaining its 
anteposed position. In many of these cases the author has been able to 
relieve all symptoms by properly placed vaginal tampons, so introduced 
as to force the uterus as a whole well upward, and thus relieve the 
drag on the cervix. In all cases when this result is obtained, Hutchins 
considers it justifiable to open the abdomen and suspend the uterus, 
even though it appears well forward. When the abdomen of a woman 
with normal uterine supports is opened, the following conditions will 
be found, no matter whether the fundus is anteposed or retroposed: 
(1) There is no fulness or dilatation of the ovarian and anastomosing 
veins as they run through the infundibulo-pelvic and broad ligaments; 
2) there is no drag on the peritoneum covering the lateral walls of the 
pelvis; (3) there is no tension on either the round or uterosacral liga- 
ments; (4) there is no descent of the bladder or engorgement of the 
vesical veins. In a patient whose cervical supports have given way, 
however, Hutchins finds the following variations from the normal: 
(1) The ovarian and anastomosing vains are full and congested, forming 
the so-called varicocele of greater or lesser intensity; this congestion 
ends abruptly above the posterior pelvic brim, from which point 
upward the veins are normal in size; (2) the infundibulo-pelvic liga- 
ments and parietal peritoneum are put decidedly on the stretch; (3) 
the round and uterosacral ligaments share in this drag; (4) the bladder 
has gone down with the descent of the cervix, and the vesical veins 
have shared in the general pelvic engorgement. If now the anteposed 
but descended uterus is grasped with forceps and brought vigorously 
up, the ovarian veins and their branches are seen to empty them- 
selves immediately and become normal in appearance, and the drag 
on the sensitive parietal peritoneum is completely relaxed. The con- 
dition can be permanently cured, the author thinks, by suspending the 
uterus, provided the conditions named above are found at operation. 


Influence of Menstruation on Blood Sugar.—Numerous attempts 
have been made from time to time to demonstrate some taugible 
changes in one or other of the bodily processes during menstruation 
in normal individuals, but for the most part the results obtained have 
been entirely negative, or have been so irregular and contradictory 
that no conclusions could be drawn. The majority of these investiga- 
tions have had to do with such easily measured conditions as tem- 
perature, blood-pressure, pulse rate, blood count, etc., comparatively 
little attention having been paid to the subtler metabolic processes. 
One of these latter, the carbohydrate metabolism, as indicated by the 
amount of sugar in the blood, has been the subject of recent investi- 
gation by KAHLER (Wiener klin. Woch., 1914, xxvii, 417), who says 
he was led into this study by some remarkable variations he noticed 
in the blood sugar in a number of women upon whom he was making 
estimations in connection with an extensive work on carbohydrate 
metabolism in various diseases. The only explanation he could think 
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of for these variations was that menstruation might have had some 
influence, and therefore undertook an independent series of investi- 
gations upon the blood of a number of patients suffering from various 
conditions, taking specimens between, just before, during, and just 
after the periods. The estimations were all made by the micro-method 
of Bang, which has apparently established itself as sufficiently accurate 
for all practical purposes. In most of the cases a distinct rise in the 
amount of blood sugar was found just before or during menstruation, 
with a return to normal at its close. Just what this hyperglycemia is 
due to, or whether, indeed, it is a true hyperglycemia and not merely 
an apparent increase of sugar due to the presence of other reducing 
substances in the blood, Kahler has not as yet determined. 


Intra-uterine Sterilization with Iodine in Supravaginal Hysterectomy. 
—STONE (Amer. Jour. Obst., 1915, lxxi, 74) is much impressed with the 
danger of infection from the cervical canal in supravaginal hysterectomy, 
and gives the following technique, by which he attempts to render this 
region sterile at the beginning of operation. The patient is placed in 
the lithotomy posture and a quarter strength solution of tincture of 
iodin is applied over the external genitalia and introitus vagine. 
After catheterization the perineum is retracted by means of a speculum 
and the cervix grasped with a tenaculum. It is then dilated sufficiently 
to admit the nozzle of a two-ounce glass syringe, by means of which 
about an ounce of the iodin solution is injected slowly into the uterine 
cavity, no great amount of force being used. After removing the 
syringe the cervix is again gently dilated, to make sure that all excess 


of fluid has escaped. Every part of the vagina is then exposed, and 
swabbed with the solution. After the hysterectomy has been performed 
a final application of iodin is made to the stump from the abdomen, 
before closing over with peritoneum, if there is any suspicion that 
infectious material has been handled. 


DISEASES OF THE LARYNX AND CONTIGUOUS 
STRUCTURES 


UNDER THE CHARGE OF 
J. SOLIS-COHEN, M.D., 


OF PHILADELPHIA. 


A Peculiar Form of Hyperplasia of the Mucous Membrane of the 
Upper Respiratory Tract.—Under this head, Turner (Jour. Laryn., 
Rhinol., and Otol., February, 1914) describes 2 cases of his own and 4 
from other observers undescribed in any text-book to which he had 
access. Of these 6 cases, 4 were women and 2 men, and while the age in 
1 was not stated, the remaining 5 were aged thirty, thirty-four, forty, 
forty-four, and fifty-two years, respectively. All of them had apparently 
enjoyed good health, and with the exception of the throat affection 
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there was no evidence of disease elsewhere. The outstanding clinical 
feature was a smooth, uniform, more or less diffuse infiltration of the 
uvula and soft palate, along with the palatal pillars, the posterior wall 
of the pharynx, and the structures forming the upper aperture of the 
larynx. An entire absence of ulceration characterized all the cases and, 
probably owing to this, pain was not a symptom that was complained 
of. Ina case reported by Brown Kelly the larynx only was unaffected, 
and a further difference was observed in the fact that the infiltration 
involved the rhinopharynx. These cases continued for years with 
little or no change. In the reporter’s first patient, seen from time to 
time during a period of ten years, tracheotomy became necessary twice 
with an interval of seven years. Distinct evidence of improvement was 
eventually secured, apparently due to autogenous vaccine treatment 
from a growth of Streptococcus pyogenes obtained from the patient’s 
throat. 


An Anaérobic Organism Associated with Acute Rhinitis —TuNNI- 
cLiFF (Jour. Amer. Med. Assoc., June 28, 1913) claims to have dis- 
covered an anaérobic organism constantly present in the early stage 
of acute coryza while the discharge is mucoid in character. 


Hay Fever.—Morrey (Jour. Amer. Med. Assoc., November 15, 1913) 
reports a series of 8 cases of hay fever treated successfully by vaccina- 
tion with mixed cultures from the nose. The theory on which the work 
was based was the strengthening of the nasal mucosa, so that the 
irritants, whatever they were, would be without effect. 


Mucous Polyp of the Nasal Fossa in an Infant Aged Three Weeks.— 
LauRENS (Rev. hebd. de laryn., d’otol. et de rhinol., February 7, 1914), 
reports a case of a child, three weeks old, with a mucous polyp attached 
to the ethmoidal zone, occluding one of the orifices of the nares, and 
producing grave respiratory trouble; suffocation, dyspnea, cyanosis, 
and impossibility of alimentation. After hesitation, due to the young 
age of the subject, operation was decided upon. This consisted of 
sublabial rhinotomy, enlargement of the pyriform orifices, and resection 
of,the superior hypophysis of the maxilla, after which the tumor was 
extirpated without hemorrhage and without complications. 


A New Modification of an Old Adenotome.—Heatn (Laryngo- 
scope, February, 1914) describes and pictures his modification to pre- 
vent the adenoid mass from escaping, as it often rolls from under the 
cutting blade of the ordinary adenoid curettes or adenotomes. To 
overcome this he has added to the La Force adenotome, double tena- 
culum forceps, each blade of the tenaculum shaped to follow the line 
of the vault and posterior wall of the rhinopharynx. This tenaculum 
being situated within the box of the La Force adenotome. This tena- 
culum forceps when closed grasps the adenoid mass laterally from either 
side along its entire length, pulling it down and pressing it to the centre 
of the rhinopharynx, and then the knife is pushed through the adenoid 
as it is thus firmly held. The adenoid is taken out very completely 
in this way and with very little difficulty. 
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Endonasal Radical Treatment of Chronic Suppurative Dacryo- 
cystitis—Tapras (Annales des mal. de loreille, du laryn., du nez et 
du phar., \re Livraison, 1914), discusses this subject, reports 2 cases 
upon which he practised the procedure satisfactorily, and described 
his operative procedures in detail. 


HYGIENE AND PUBLIC HEALTH 


UNDER THE CHARGE OF 
MILTON J. ROSENAU, M.D., 


PROFESSOR OF PREVENTIVE MEDICINE AND HYGIENE, HARVARD MEDICAL SCHOOL, 
BOSTON, MASSACHUSETTS, 
AND 
JOHN F. ANDERSON, M.D., 


DIRECTOR OF THE HYGIENIC LABORATORY, UNITED STATES PUBLIC HEALTH 
SERVICE, WASHINGTON, D. C. 


Tetanus and Vaccine Virus.—A recent report from the Hygienic 
Laboratory, United States Public Health Service, by Surgeon Epwarp 
Francis (Laboratory Studies on Tetanus, Hygienic Laboratory Bulletin 
95, 1914, p. 78), gives valuable data in regard to the biology of the 
tetanus organism under various conditions. The studies are divided 
into three sections, the first being the conditions surrounding tetanus 
spores artificially planted in vaccine virus. The report states that since 
1902 there have been examined in the Hygienic Laboratory, in connec- 
tion with the law regulating the manufacture and sale of vaccine 
virus, an amount of vaccine representing over 1,500,000 vaccinations. 
In spite of the fact that this large amount of vaccine virus from all the 
different manufacturers in the United States has been specifically 
examined for the presence of tetanus spores, the presence of those organ- 
isms has not been demonstrated in a single instance. This is of especial 
importance in connection with the cases of tetanus that occasionally 
follow vaccination and which, by some, are attributed to the presence 
of tetanus spores in the vaccine virus. These extensive studies of 
Francis, together with his failure to produce tetanus in susceptible 
animals by vaccination with virus artificially contaminated with tet- 
anus spores, strongly support the belief that the cases of tetanus that 
occasionally follow vaccination are not due to infection of the vaccine 
virus, but are due to subsequent infection of the vaccination wound from 
some outside source. It was found that in guinea-pigs, the germination 
of tetanus spores in the subcutaneous tissue is favored by staphylococci 
and in some instances by injections of quinine. The method proposed 
by Francis for the testing of vaccine virus for the presence of tetanus 
consists in planting the virus in fermentation tubes of glucose bouillon 
which have been subsequently heated to 80° for one hour, by planting 
in fermentation tubes of ordinary bouillon, and by inoculating the 
virus into guinea-pigs. It was found that the presence of certain 
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organisms in the virus would, at times, inhibit the growth of the tetanus 
organism and it was therefore necessary to use the different methods 
enumerated to cover the different conditions. In one series of experi- 
ments it was found that if tetanus spores were injected into one part 
of the body of a guinea-pig, and quinine and staphylococci were injected 
into another portion, the animals would usually contract tetanus, and 
cultures made from the site of the injection of quinine or staphylococci 
showed the presence of tetanus spores therein. This probably indicates 
that tetanus spores have been transported from the original site of 
injection and have become implanted in the tissues in and around 
the site of the quinine or coccus injection. 

A Study of Streptococci Isolated from Certain Presumably Milk- 
borne Epidemics of Tonsillitis Occurring in Massachusetts in 1913 
and SmiTH and J. Howarp Brown (Jour. Med. 
Research, 1915, xxxi, 455-501) have made a careful study of streptococci 
isolated from milk and from the throats and secondary lesions of a 
large number of cases in several tonsillitis epidemics, the material 
being furnished largely by the Massachusetts State Board of Health. 
A comparative study is made of this material with strains of strepto- 
cocci from previous well known epidemics—Boston, 1911; Chicago, 
1912; Baltimore, 1912). Cultural and morphological characters, 
fermentation reactions, pathogenicity for rabbits, and agglutination 
affinities are considered. Equally valuable is a critical discussion of the 
work of other authors related to the subject of milk-borne epidemics 
of tonsillitis. From this review and the results of their own work the 
authors arrive at a number of interesting conclusions of which we 
quote the following: “The streptococci causing epidemics of tonsillitis 
are not necessarily the same in different epidemics either in the same 
or different localities. Spontaneous changes in cultural characters 
do not proceed rapidly enough if they go on at all, to interfere with 
current bacteriological methods. There is at present no satisfactory 
evidence that bovine streptococci associated with mastitis or garget 
are the agents of tonsillitis in man. Whenever cases of garget are 
suspected as sources of infection in man, both human and bovine 
types should be looked for. Mastitis and milk-borne epidemics (of 
tonsillitis) may, however, be made to coincide in time if the udder be 
manipulated and the udder ducts infected by a human being suffering 
with tonsillitis. Under such conditions two types of streptococci 
may appear in the milk simultaneously, the bovine and the human 
type. These, being so much alike as regards hemolytic properties, 
might be regarded as identical by the one studying the milk. Our 
studies have led us to regard the irfection as human and to place the 
infection, in case of large prolonged outbreaks, back into the udder 
itself whence the introduced streptococci may be shed in large numbers 
after multiplying in the udder ducts.” 


The Plague Eradication Among Ground Squirrels.—In August, 
1908, the discovery was made by Officers of the U. S. Public Health 
Service that plague existed among ground squirrels, which so plentifully 
infested the land comprised in the rural districts of California. From 
that time until the latter part of 1914, a total of 1957 plague infected 
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squirrels have been found scattered over an area of approximately 
thirteen thousand square miles. Plague infection has been found among 
ground squirrels over a total of something like 140,000 acres. Since 
July 1, 1913, practically 3,000,000 acres of land have been subjected 
to active antirodent measures, and it has been found by a census of the 
rodent in this area that they have been diminished by about 90 to 95 
per cent. On the actually infected and immediately adjoining land a 
much higher percentage of squirrel destruction has been had, so that 
they have been reduced to the extent that hunters must cover over 
twenty-five acres of land in order to obtain one squirrel. As the hunters 
are able to shoot about 15 per cent. of the squirrels seen, the average 
squirrel infestation is now about one squirrel to four acres, whereas, 
prior to the beginning of the antirodent measures the average infesta- 
tion on the infected land was probably ten or fifteen squirrels per acre, 
in some cases running as high as fifty to sixty to the acre. Lone 
(Reprint No. 235 from the Public Health Reports, November 20, 
1914, xxix, No. 47) states in a paper in the Public Health Reports 
that all discoverable plague has been eradicated from the State of 
California, and that danger of its further spread has been removed. 
An important point brought out in Long’s paper is that, as a result 
of the destruction of ground squirrels in the State of California, economic 
benefits have accrued to land owners far beyond the expectations of 
any of those interested in the work. Out of 250 replies sent to land 
owners in the area worked over, it has been noted that the farmers 
have received in increased crops, in conservation of pasturage, and in 
reduction of expenditures for repairs to irrigation ditches, canal banks, 
etc., amounts varying from 100 per cent. to 1000 per cent. of the 
amounts expended for the destruction of squirrels that infested their 
lands. Long states that since July 1, 1913, over 20,000,000 squirrels 
have been destroyed, and the average cost of labor and material used 
in the anti-squirrel measures has been about 17.4 cents per acre. 

The Friedmann Treatment for Tuberculosis.—Probably there has 
been no announcement of a proposed remedy for a disease which 
excited more interest in the lay and medical press than did the announce- 
ment of Dr. Friedrich F. Friedmann of his treatment for tuberculosis. 
Dr. Friedmann’s claims were investigated by a board of officers of the 
U.S. Public Health Service composed of Surgeons Joun F. ANDERSON 
and A. M. Stimson, and their report has just been made in Bulletin 
No. 99 of the Hygienic Laboratory. The board reports that the 
claims made by Dr. Friedmann for his method of treating tuberculous 
infections are, in brief, that, by means of injections of a living acid-fast 
organism, harmless of itself, he is able to cure cases of tuberculosis, 
pulmonary or otherwise, which have not already advanced to that 
hopeless stage where death is imminent. From the manner of pre- 
senting these claims and from the fact that successes only and not 
failures are reported, the reader of these claims is bound to assume that 
such results are the rule; in other words, that a sovereign remedy for 
tuberculosis has at length been discovered, and incidentally that 
a method has been devised for the administration of living acid-fast 
organisms which avoids abscess formation, a complication which has 
hitherto limited their employment. The results of the investigation 
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reported by the government investigators do not confirm the claims 
made by Dr. Friedmann. It was found that the preparation used by 
Friedmann is not strictly devoid of dangerous properties of itself, 
still less so when injected into tuberculous subjects; that the favorable 
influencing of tuberculous processes by his methods is certainly not the 
rule, and that if we are to ascribe to the Friedmann treatment the 
improvement noted in a few cases, we are equally bound to impute 
to it the serious retrogression observed in other cases; and finally that 
the phenomenon of abscess formation has not been avoided by Dr. 
Friedmann’s methods. It was found that the organism used by Dr. 
Friedmann differs in important cultural characteristics from any 
heretofore recognized tubercle bacillus. The subcutaneous and intra- 
muscular inoculation of animals with the Friedmann organism caused 
the formation of abscess in over 25 per cent. of the animals treated. 
The treatment of animals with the Friedmann organism—rabbits and 
guinea-pigs—either before or subsequent to infection with virulent 
tubercle bacilli, is followed, as a rule, by an increased susceptibility 
to the disease. Inoculation of monkeys with the Friedmann culture 
did not show either curative or protective action in those animals 
against tuberculosis. A report somewhat along the same lines has been 
made by the U. S. Public Health Service, and published as Senate 
Document No. 641, on the claims of Drs. Karl and Silvio von Ruck, 
of a vaccine for the treatment of tuberculosis. The claims for their 
vaccine as a specific cure for tuberculosis has been subjected to an investi- 
gation by the U. S. Public Health Service in accordance with a resolu- 
tion of the United States Senate. The report gives the results of animal 
tests with the vaccine and the results of certain serological reactions, 
claimed by von Ruck to be evidences of immunity following the use of 
his vaccine. The report states that the claims by the von Ruck’s 
to have developed a specific cure for tuberculosis have not been sub- 
stantiated, and that the treatment of animals with their vaccine 
instead of producing an immunity against experimental infection 
appears to have rendered them more susceptible. The report states, 
furthermore, that the von Ruck’s objected to independent investi- 
gations of their vaccine, and for that reason the work was transferred 
to the Hygienic Laboratory in Washington, where it was completed. 
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